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I. — On the Antiquity of Man. By John Locke, A. B., &c. 

" Wast thou born before Aduu ?**--Job, xr. 7 (Heath's Translation). 

[Bead before the Royal Iridh Academy, January 23, 1805.] 

Certain writers assume a gradational progress from a natural condition 
of savagery to the ascendant intellect of the nineteenth century, — refer- 
ring the aboriginal human animal, with his imperfect appliances of 
stone, horn, wood, and bone, to an indefinitely remote, because unchro- 
nicled era; but neither history nor experience furnishes tangible or 
reliable evidence in support of such an equably continuous developc- 
ment, unbroken by retrogression and revolution. Declension from a 
state of comparative civilization to barbarism seems, indeed, cumula- 
tively rapid ; but of the converse — spontaneous progression ab infra, 
from savagery to civilization, apart from introduction of extern aid, or 
special supplement of Christian cultures — we have no authenticated ex- 
ample. In fact, the theorist in archaeology frames, however uncon- 
sciously, his own introspective notion of time as measured by an arbitrary 
sequence of developement in uniformly advancing series, and applies 
this imaginary rule unconformably to the past,* as if time itself were 

* The chronometry of some geologists is liable to a similar error of uniformitari' 
anism in their theories of formation and modification of strata — forgetting that cata- 
strophes, rarely oocurrent within modern experience, have alternated in past ages more 
frequently and over wider areas with the imperceptible yet continuous processes of 
change ; great physical cataclysms suddenly overwhelming or altering the geographical 
and geological aspect of vast portions of the terraqueous globe. 

An apt illostration has been used to show the absurdity of estimating the duration of 
the past upon the basis of uniformity of geological change — e. g. — An adult attained his 
full height of six feet three inches by growth of one quarter inch during the last year, 
therefore he mnst be .300 years old ; a conclusion not a whit more absurd than some 
numerical guesses at geological duration. 

VOL. VI. D. Q. J. 8. B 
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the generative cause, and not a mere passive condition of entities and 
events. He cannot legitimately summon geology to his aid in pro- 
pounding the pre- Adamite existence of man, until experts in that sci- 
ence have welded geological to secnlar duration (if that shall ever be 
accomplished), by modifying the stratagraphical classification, interca- 
lating a new, or fi.Uing up more definitely the subdivisions of a quater- 
nary period ; and extended palsBontological observations tend rather to 
justify the induction, that the Pleistocene, containing associated relics 
of man and fossil remains of extinct animals, must be advanced within 
the Adamic epoch, than that the introduction of man upon our planet 
should recede into chaotic gloom, many millenniums beyond the genesis 
of Mosaical chronology. * 

Again — Applying the observed numerical statistics of succession 
and increase to the antiquity of man, the solution will be found to con- 
firm the Mosaical period of 6000 years since the ereation of Adam. 
Exceed that period by even a small proportion of the hundreds of mil- 
lenniums assigned by some to the past duration of our race, and then, 
making amplest allowances for all the checks to fecundity, inevitable, 
or fortuitous — ^war, famine, pestilence, death by physical accident, or 
by natural decay, and all the other ills entailed by sin and violence — 
nevertheless, man must have multiplied up to this date to such an 
extent as to render collective existence impossible within his present 
circumscribed domain, except the cumulative pressure of population 
was stemmed by a universal cannibalism, or that a wholesale exodus at 
stated periods to some other planet was found practicable. To such 
monstrous and absurd conclusions are those driven, who reject the evi- 
dence of revelation, history, and experience, for the wild inventions of 
an unchastened imagination. 

The frequent occurrence of stone implements, unassociated with 
organic human remains, is obviously accounted for by their superior 
specific gravity to the soils on which they were originally deposited, 
and consequently their gradual yet persistent descent to the glacial or 
fluviatile drifts ; while the lighter organic remains mingled in decay 
with the superficial mould. Aqueous infiltration, cuspidal form of the 
descending iragments, pressure of superinduced material, and the reci- 
procal effects of weight and adhesiveness, would all modify the rate of 
subsidence according to the comparative conditions in each instance ; 
but down they go as surely as lead sinks in water ; while the flying 
dust above, and that curious vegetable chemistry which abstracts carbon 
from the atmosphere, gradually increase the depth by continuous incre- 
ments of surface covering. Had the late distinguished Chevalier 
Bunsen given due consideration to this simple fact, when he exhumed 
a few potsherds from the riparian silts of the Nile, it would have saved 
him the unprofitable toil of elaborating a chronology rivalling in extra- 
vagance the Egyptian myth of the pre- Adamite kings. 

Again, where stone implements are found commingled with bones 
of animals, that had been subsequently delocalized by migration induced 
from climatic change — or^of those extinct gigantic Pachyderms, of 
which the sole surviving link is the Auroch of the marshy forests of 
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lithuaiua* and the Gaucasas — the state of organic prefleiration even of 
the most decayed remains does not warrant a remoter origin than the 
Noachic deloge, and to which their miscellaneous grouping might he 
naturally referred. To adduce the most familiar example, the Cervu$ 
megaeeros must have heen living in Ireland at a period long suhsequent 
to the Celtic and Iberian invasions, when the remnant of the subjugated 
natives, driven into the forests and peat moors of the interior, utterly 
perished with extinction of those animals that constituted their chief 
means of subsistence ; for the skeletons are most commonly found im- 
bedded in the lacustrine marl or calcareous tuff beneath the peat, and 
often containing much organic material. A centesimal analysis of a 
portion of one skeleton by Professor W. Stokes yielded 43*45 phos- 
phates, with fluates, and 42*87 animal matter ; and Professor Apjohn, 
after a careful chemical examination, states that ** the cartilage and 
gelatine had not even been perceptibly altered by time" (Hart on 
"Fossil Deer of Ireland," p. 22-3). The Megaceros, therefore, must 
necessarily have been a contemporary of man far on in the historic ages ; 
although from Herodotus to Caesar, and thence to Oppian, there is no 
specific mention of this most magnificent of the ancient giant Pachy- 
derms ; nor even by native anntdists, save a solitary and dateless tra- 
dition of the whole species having been swept away in one season by a 
destructiTO murrain. 

The present or human geological era does not display the phe- 
nomena of new creations, but is distinctively characterized as well by 



* It is impossible from the delineations of Ptolemy and other early geographers to 
define with any approach to accuracy the topography and extent of ancient r^iuns and 
populations ; and we shall probably find in Casar more reliable information respecting 
northern Europe than in any previous writer. From him we learn that the Hercynia 
Silva, a mingled wilderness of forest, mountain, and marsh, extending for sixty days' 
journey from the Upper Danube towards the Baltic, had been then unexplored ; and 
that f^om its remote recesses occasionally issued huge beasts of strange form and fierce 
nature. The information is acknowledged to be only from hearsay, and bears the im- 
press of exaggeration; but he describes at least one animal, which we can identify with 
a surviving specimen, the Auroch — Bo§ urus — (C»ear, ** De Bell. Gall.," 1. vi., 24, 26). 
Now, assuming that the Hercynia Silva and similar unexplored regions stretched along 
the banks of the Theus (Tibiscus), and thence northward into Lithuania, we have at 
this day an outlying remnant of those ancient Silvas affording shelter to at least one of 
the huge brute proprietors that roamed through its shades 2000 years ago, and whose 
descendants are now preserved by stringent forest laws in the primitive forest of Bia- 
lowitz, in the province of Grodno, part of the ancient Lithuania. 

In the museum at Pesth is deposited a laiige collection of skeletons of the ancient 
monster mammals — Bovine, Cervine, Elephantine, &c — in a sub-fossil or unpetrified 
state, collected chiefly from the alluvial basins of the Theiss and other tributaries of the 
Danube. There are the bones of the Bob urus (still existing), and of the rein deer (now 
delocalized by migration from a climate grown unsuitable to its habits), associated in 
ntu with the extinct Cervut megaoeroa, Eiephat primigeniuiy Rhinocerot tichorinuSy and 
many others, including, as I have been informed, some which are usually referred to a 
long anterior era ; so that we may reasonably infer the coexistence of all in the com- 
paratively modem age of the renowned hero and historian, Julius Caesar. See also al- 
lusion to the Hercynius Soltus in the *' Gerraania" of Tacitus, sect, xxx., and Latham*s 
•• Prolegomena/' p. 107. 
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the gradual decay and disappearance of those species least ministering 
to the necessities and uses of dominant man, as by the progressive melio- 
ration, and sporadic . increase of all the animals specially adapted to his 
service, comforts, aud aesthetic choice ; and this law extends also to the 
occasional displacement of indigenous Floras by introduced plants of a 
more utilitarian character.* Indeed, exaltation of type seems the one 
essential condition of continuity even with nature's grandest pattern, 
man; for, wherever improvement is arrested or undeveloped, extinction 
impends; and barbaric tribes either die out ** without hand*' in pre- 
sence of their ascendant brethren, or the debasing characteristics are 
effaced in course of a few generations by assimilating intermixture with 
immigrant civilized communities. 

According to the testimony of Pentateuchal history, happily as yet 
unshaken by 'f the -controversies of a counterfeit science," | civilization 
was the primitive condition of nian. The metallurgy of * * brass (bronze), 
and iron," was known even within the Adamic epoch, J and conse- 
quently must h&Lve been transmitted to post-diluvian ages by Noah and 
his family ; for the ambitious attempt at centralization in the plain of 
Shinar betokened cultivated acquaintance with the constructive arts ; 
nor does there appear any warrant of disproof that the primitive fabri- 
cators of stone, bone, and horn implements were but outcast remnants 
of that **one people," which, under the constraint of Divine appoint- 
ment, had "been scattered abroad upon the face of all the earth," § 
whose moral degeneracy precipitated their physical deterioration, until, 
becoming feeble and timid, they were pitilessly driven by subsequent 
immigrations of more powerful tribes into rocky deserts and forest 
fastnesses, without the means and appliances of civilized life. Job,|| 
fifteen hundred years before Christ, gives a graphic description of a 
certain Pariah race'lf who had probably been ejected from their prime- 
val seats by the warlike princes of the Ishmaelites and the fierce and 
restless dukes of Edom ; and it is curious to observe how accurately 
this passage in the book of Job accords with the account of the Troglo- 
dytes a thousand years after his time by Herodotus.** 

* See an interesting account of displacement of certain indigenous plants of New 
Zealand by intrusion of European grasses and weeds, in a letter to Dr. Hooker from an 
accomplished naturalist, W. T. Locke Travera, F. L. S., &c., in V Natural History 
Review'* for OctoWer, 1864. 

t 1 Tim. iv. 16 — see original. 

X Gen. iv. 22. — The earliest notice after the Deluge of mining and smelting metals is 
found in Job, xxviii. 1-11, describing, in sublime and poetic language, hydraulic and other 
operations of mining on the grandest scale. 

§ Gen. xi. 8. jj Job. xxx. 1-11. 

H The Sukkiim (d«5D, 2 Chron. xii. 3), who swelled the invading host of Shishak* 
is rendered in the Septuagint, rpwyo^vrai (? TpioyXodvrai^, and in the Vulgate, Trog- 
lodytse — manifestly an incorrect rendering in both versions. The Hebrew word signifies 
" dwellers in tents, or booths " (not caves), and probably designated a warlike nomadic 
tribe of Ishmaelite descent. The abject and feeble Pariahs would have been an incum- 
brance, rather than an efficient auxiliary to an army numbering 12,000 chariots and 
60,000 horsemen, besides footmen "without number." 

•* Melpomene, sect. 184. 
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Certainly the 730 years intervening between Babel and the Patri- 
Eurchal era of Job afforded ample interval for the rise and decadence of 
numerous peoples, whose existence the Mosaical history of the chosen 
nation notices only by the brief record of a name, and who had been 
swept away by the devastating sword of successive revolutions, as di- 
verafied and destructive in their effects as those physical changes pro- 
duced by the fiery deluge that overwhelmed the cities of the plain. 
Migration on a world-wide scale prevailed even dui-ing the Noachic age. 
Thus Cush, the grandson of Noah, is described by Sanchoniathon* as a 
colonizing monarch, traversing the earth ; and these waves of popula- 
tion surging from the Mesopotamian plains, and again in subsequent 
ages refluent upon their former tracks, would inevitably tend to create 
certain residual and stagnant eddies (as it were) of the primitive settlers 
in all the intermediate regions. 

The unhewn megalithic structures, f scattered over all lauds from 
farthest East to remotest West, furnish a '* testimony of the rocks,'* 
more enduring and significant than any extant historic record, of the in- 
vading as contradistinguished from the primitive colonizing migrations. 
Xhe Menhir of Brittany and the Irish Gallaun are but Gentile analogues 
of the pillar set up by the Patriarch at Bethel. J Now, these Oriental 
outs warmings succeeded each other at irregular, intervals, and over un- 
equal extents, until the commencement of authentic Greek and Eoman 
annals, when Scythian, Scandinavian, and other Northern hordes rolled 
back the tide, combining in their turn to produce similar debasing effects 

* Eusebins, 1. i. 

t In the Pentateuclial hidtories these unhewn stractures, monolith, trilith, or of more 
complicated form, are described as set up for various purposes — altars, sepulchres, boun- 
daries, testimonials of triumphs, covenants, deliverances ; but when the purity of Patri- 
archal Theism was polluted by idolatrous admixture, so that the symbol itself came to be 
-worshipped, injunctions were issued under the Law and the Prophets to destroy utterly 
all such monuments. The command, however, was but partially obeyed until the return 
frojn the Captivity, from which period to the close of the brief Asmonean dynasty the 
iconoclastic ardour of the chosen race left scarcely a vestige of the numerous megaliths 
that once marked with their uncouth figures all the Syrian hills and plains. In other 
regions, especially of Northern Europe, where the earlier Oriental colonists had erected 
Cyclopean structures after their ancestral fashion, no such styloclastic zeal was evinced ; 
and even upon the introduction of Christian missions these rude memorials were not only 
preserved intact,' but it was sought to evangelize the stolid and superstitious idolaters by 
grafting pious figments on what seems to have been the earliest and most debased phase 
of a material idolatry; for the primitive graven image is not described in the Bible as es- 
sentially distinct from the stone pillar (see Deuteronomy, vii. 6, and marginal references, 
in the original). — In the Celtic languages the word for Idol, which is usually applied 
to the rude monolith, is exactly like the Hebrew word both in etymology and sound. For 
example: — The Irish word loTtimg (Eevau), and the Hebrew, |nM (Eevan), both 
signify* t<io/«m, vanitas^ nihilum ; and thus St Paul's definition receives an expressive 
confirmation (i Cor. viii. 4) where he terms an idol ovSiv Iv KotrfJKo — " nothing in the 
worid^'-^a vain semblance of that which has no existence. See some curious notices on 
this stibject by the writer in " Belfast ArchaeologicalJoumar for October, 1863, p.' 303; 
and *' Notes, and Queries," 1853, p. 413; and second series, No. 62, p. 194; together 
with the Articles referred to therein. 

t Gen. XX viii. 18. 
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among those settled populations, that had in former ages migrated fron 
the East. Indeed, civilization and savagery appear in contemporary con- 
trast in every era and in every clime, and the phenomenon of a decivi- 
lized people, dwarfed alike in mind and body, is not the peculiar cha- 
racteristic of any one country or dispensation. In Europe, although the 
Pariah tribes have disappeared, except perhaps in the instance of the 
Cagots of the Pyrenees, yet their former existence in great numbers is 
clearly inferred from the vast quantities of stone implements and other 
rude remains strewn upon the diluvial gravels, or exhumed from ancient 
shell heaps, pile dwellings, and ossiferous caves, or swallow holes — and 
elsewhere throughout the world, especially among the low castes and 
hill tribes of India, in the central forests and sundry remote islands of 
the Pacific Archipelagos, in the Fuegian peninsula, and in the interior 
of Africa, where Strabo* found the descendants of those cave dwellers 
described by Herodotus 500 years before, remnants of degenerate and 
outcast races survive to this day; and traditional mjrths of their 
archaic derival and primitive social condition are extant in the litera- 
ture of the more powerful immigrant tribes, who drove them from their 
aboriginal seats into forests and solitary places ; but among the lapsed 
races themselves not a trace of history or tradition has been discovered, 
on which to base even a proximate conjecture of their origin in circum- 
stance or in time. 

In Australia at the present period we observe on a continental scale 
the contemporaneity of an intruded civilization with the phenomena of 
what archaeologists term the Stone era ; nevertheless the latter possesses 
no chronological significance whatever; and scientific theorists may well 
pause and ponder, ere they construct an imaginary series of gradational 
progress from an unchronicled antiquity, when they contemplate the 
myriads of these Papuan savages, with flint weapons and prognathous 
aspect, in contact with an unparticipated civilization, uncheered by the 
presence and unimpressed by the example (save as to debasing influences) 
of the superior race ; and these contrasted conditions, too, exhibited in as- 
sociation with an indigenous Plora and Fauna, characteristic of an era 
indefinitely withdrawn in the succession of geologic time. In absence 
of sufficient proof of extreme antiquity, non-historie or unkUtoric would 
be a more appropriate term for the Cave-men and Lake-dwellers than^r^- 
historicy in reference to the question of chronology. — Mystery ever at- 
taches to the unknown ; and where the darkness of oblivion rests upon 
the pristine homes and habits of a vanished people, imagination busily 
fashions into long periods the unrecorded past. It may also be observed, 
that this negation of the historic elements does not necessarily imply a 
state of savagery. We infer the civilization of Aztec and Etruscan re- 
spectively from elaborate sculptures and mortuary memorials, or domes- 
tic utensils of elegant design ; yet these, like the fossil organisms of the 
rocks, supply no key of historic interpretation, and the inscriptions are 

* 1. i. and xvi. 
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in a language utterly lost ; so that no intelligible record survlyes of 
the annals, origin, or social condition of these highly cultured peoples, 
nor yet of their more famous predecessors, if not indeed founders, the 
Phoenicians, who for more than 1500 years after the dispersion from 
Shinar unceasingly extended their arts, religion, and literature, to all 
shores accessible by their enterprise and commerce. The testimony of 
a Boman historian may here be aptly introduced in illustration. The 
populous state of the Yeientes, renowned and powerful long before 
Eome was founded (^'Civitas antiquissima ItcdisB atque ditissima," 
Eutropius, 1. i., s. 19), had been utterly destroyed by the arms of the ad- 
vancing Eepublic, 399 B. C. ; and Floms, only 500 years after, in the 
reign of Trajan, thus apostrophizes the Yeientes — **Fuisse quis 
meminit ? Qu8B reliquiae, quodve vestigium ? Laborat annalium fides, 
ut Yeios fuisse credamus."* Within the short space of five centuries, 
and in a comparatively civilized era, oblivion had swept away every 
vestige of this renowned Etruscan people, so that even their former ex- 
istence seemed dubious, and their magnificent cities, like Yeii, as if they 
never had been. 

As for the guesses of those sciolists, who, r^ardless of the Divine 
afflatus which constituted man '' a living soul" (Gen. ii. 7), if not like- 
wise of his distinctive organic structure, have invented the priscan, alias 
pithecoid man, for the purpose of demonstrating the pre- Adamite anti- 
quity of the human family — ^pronouncing a solitary exceptional instance 
of an abnormal skull (it may be idiot or cretin) to be the type of a species, 
and thus rounding oif the transmutation series from Mollusc to Man at 
the superior end — ^now, in Australia, if anywhere, the missing link 
might be confidently sought ; for there the aboriginal Papuan presents 
the most debased form of the human organism; yet it so happens that 
the Simiae are not found, either indigenous or fossil, the Fauna of that 
region indicating a geologic era many thousand years anterior to their 
appearance on our globe. It is difficult to believe that Anthropologists 
are really in earnest in propounding this strange theory ; however, there 
is no accounting for tastes, and the pride of ancient ancestry sometimes 
assumes an amusing perversion. The Simian advocates may easily test 
the conditions of their fantastic thesis by organizing an expedition to 
the banks of the Gaboon, 

** "Where wild in woods the noble savage miw,** 

not for the purpose of skinning their hirsute cousins, likeHanno, or du 
Chaillu, but of introducing social reform, and educating them up to their 
own standard of rational accountability. Doubtless the civiHzedOrsons of 
Gorilla Land would hereafter move respectably on aU-fours in anthro- 
pomarphologieal circles, and in due time be enabled to enlighten their 
Bcient^c patrons and the public on the genealogy and habits of pithe- 
coid or priscan man. 

The Museum at Bern presents probably the most complete collection 

♦1.1. c. 12. 
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of piimitivo rude implements of human manufacture, discovered in the 
ancient lake dwellings of Switzerland (in Ireland termed Crannogues), 
where these had been exposed by an unusual subsidence of the water 
levels ; the cushion of still water beneath the frozen or wind-moved 
surface having preserved from oxygenating waste and atmospheric wear 
and tear numerous relics of what are assumed to be successive stages of 
well-defined progress from an aboriginal savagery to civilization ; al- 
though, indeed, these may have existed contemporaneously under 
diversified conditions of isolation and physical privation. However, 
admitting the succession of epochs, they may be consistently included 
within the historic period of Helvetia, as known to the Greeks and 
Romans, from the pre-Christian irruptions of the Teutones and Cimbri 
to the Gothic and Frankish invasions of the Gallo-Roman era. During 
this stormy interval of 700 years the central highlands of southern 
Europe, situate as it were in the very axis of revolutionary transit, 
sustained the convergent pressure of warlike and antagonistic races. 
The Romans unceasingly pressed upward from the south along the 
Alpine streams and passes ; while barbarian hordes successively, or in 
confederate bands, overflowed from north, west, and east, tracing their 
de^dous paths by the great fluvial highways of those forest-covered re- 
gions, along the courses of the Rhine, and Upper Rhone, and through 
the valley of the Inn from the vast and populous basin of the Danube. 
Thus the Helvetians (both aboriginal or descended from the primitive 
replenishers* of that region, as well as tho'se of mixed colonial blood of 
Etruria and Rome) were swept by every recurrent wave of invasion 
from their cities and settlements in the fertile intra- Alpine vales into 
the inhospitable mountain districts; again driving before them with 
un sympathizing rigour, into fastnesses still more remote, the Pagani, 
or less civilized populations on the outskirts of their respective terri- 
tories. Mercy for the feeble is the attribute only of a long- sustained 
moral and intellectual culture ; and these despised outcasts, hated for 
their very harmlessness, and rifled of their weapons and all appliances 
of industrial acquisition or improvement, hid themselves in solitary 
caves of the rocks, or constructed in unexplored localities rude insular 
dwellings as a frail nocturnal protection against wild beasts, with whom 
they waged a dubious strife in the struggle for existence. Fear on their 
part, with aversion on the part of their enemies, would tend to con- 
tinue, as well as aggravate, this compulsory exclusion from all advan- 
tages of civilization ; thus stereotyping, as it were, the superinduced 
savage state, by closing every avenue to functional developement of 
mind and body. No diligent stiident of human nature will deny that 
a persecuted and inopt race,f under incessant endurance of hunger, 
cold, and terror, must even within the lapse of three or four genera- 
tions become almost hopelessly deteriorated both intellectually and phy- 

♦ Gen. X. 6. 

f Distinction must be made between these timid and proscribed Pariahs and the 
early colonists of high latitudes, whose very climatal disadvantages kept them apart 
alike from the improvements and obstructions of a dominant civilization. There is every 
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sically, losing, together with the intenser yitality of sonl, all memory 
of the history, arts, and social condition of their progenitors — ^no desire, 
save the satisfaction of instant animal wants — ^no audit of time beyond 
the changing season, or the passing day ; for time must be a pure negation 
to those who are incapable of applying thereto the measure of ideas 
and incidents in intellectual progression. — Alike unheeded as unchro- 
nicled by their oppressors, thus existed and passed away, thus now sur- 
yiYe, yet decaying before our eyes, the degenerated tribes of the 
human species.* 

It is submitted that, conceding their due value and significance to 
the discoveries of geologists and archseologists, the phenomena adduced 
up to this <^te do not ^ord adequate evidence in demonstration of the 
universality of the (so-termed) Stone era, or that it antedated civili- 
zation upon our globe ; and both sacred and secular history accord with 
human experience in authenticating, first, the Mosaical limit of 6000 
years since the creation of man ; secondly, that civilization, not savagery, 
was his .primitive condition ; and, thirdly, his utter incapability of self- 
renovation from moral and physical decadence, apart from extern aid 
and instruction. 

From the days of Adam even to the ascendant enlightenment of 
this nineteenth century of the Christian dispensation, civilization and 
savagery have dwelt together upon the earth, associated, although in 
contrasted aspects; and their continuance, without coalescing, awaits 
the solution of the providential, not geologic fixture. 

probability that a thooaand years before the Christian era, and therefore strictlr within 
the domain of secular liistory, icebergs not only stranded on the coasts of the Baltic and 
North Seas, bat were launched even from glaciers formed in the maritime glens of Wales 
and Scotland; and that in the littoral regions of the British Isles, Denmark, and 
Northern Germany, dwelt many scattered tribes, of whom we have obscure intimations in 
the earlier semi-fabnlous annals, as being clad in the skins of animals slain by their rude 
primitive weapons, and dwelling amid ice and snow, like the Esquimaux of our age. 
This view recdves accidental confirmation from the bones of the Alca impennit (great 
Auk) having been lately discovered in sheU mounds in Caithness, which would imply 
a sub-arctic climate in Scotland during the so-termed Stone era, when feeble communi- 
ties of men dwelt in isolated localities along the coasts, and g^ant animals (now extinct) 
roamed undisturbed through the marshy plains and forests of the interior. 

That climatic improvement may be effected to a considerable extent, indepen- 
dently of physical revolutions, by the slow yet persistent agency of man, in felling fo- 
rests, draining marine and lacustrine marshes, and confining rivers within their courses, 
is exemplified (to quote but one instance) in the elevated mean temperature of the New 
England states within the two centuries and half since the ** Mayflower** touched the 
American shore : how much more, then, must the climate of Northern Europe have been 
improved under similar agencies for well nigh twenty centuries ! 

* The *' Hobart Town Mercury" of 20th October, 1864, sUtes that the only sur- 
vivors of the Tasmanian aborigines then in existence were one man and three women ; 
** the latter not being of such an age or appearance as to justify the expectation of any 
future addition to their number ;** so that the whole race may now be deemed extinct 
within the brief period of sixty years, notwithstanding humane exertions to preserve the 
remnant. See papers on ^< Discoveries in Australia," in the " Dublin Quarterly Jour- 
nal of Sdenee," for 1861, '62, and *63. 
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II. — On the Neglect of Sanitaey Aeeangements in the Homes and 
Houses of the Rich and Poor, in Town and Countkt. By Evort 
Kennedy, M.D., E. & Dubl. (Hon.) ; Eellow and past President of 
the King and Queen's CoUege of Physicians in Ireland, &o, 

[Read before the Royal Dablin Society, Febrnaiy 23, 186&.] 

Let ns ask, "What is the necessity for dealing with our present subject ? 
Dr. Guy's calculation of the mortality in large towns, published in 
1846, famishes the best answer. Take the average healthy standard 
of mortality in these at 1 in 45, and compare it with the absolute 
general standard of mortality, 1 in 50. This leaves an excess of twa 
per cent, of what may be termed unnecessary deaths, or 8000 in every 
1,000,000 inhabitants. This would make in the three kingdoms an 
annual unnecessary loss of 60,000 lives. Then take Dr. Playfair's cal- 
culation, that for every death there occur twenly-eight attacks of sick- 
ness, or cases of morbility. That would give 1 j million of cases of un- 
necessary sickness ; but say we place it at one million, the result of a 
different method of calculus, all of this million, with its incalculable 
suffering, torture, grief, and misery, might have been prevented ! 
"What an appalling consideration is this to us as responsible members of 
society ! But, as some ef us cannot be aroused to think of anything- 
that does not touch our pockets, I may state the money loss to the 
community resulting from this morbility and mortality to amount, ac- 
cording to the best authorities, to nearly £20,000,000. Another way 
of looking at the matter is, the comparative mortality of the gentry and 
laboiuing classes in certain streets in some of our cides, say in London ; 
the average life of the former being forty, whilst that of the latter is 
only seventeen years — that is to say, they lose twenty-three years of 
their lives, one with another. I do not envy the selfish member of so- 
ciety, who, with a knowledge of this fact, can look on with tacit indif- 
ference at such a disproportion in the enjoyment of God's great gift of 
life — a gift thus wantonly cast away through man's mismanagement.. 

In considering the important subject of sanitary reform, the convic- 
tion must come home to every thoughtful man, that, without delaying 
to accomplish great things, such as now occupy so much public atten- 
tion, there is much to be done towards lessening mortsdity, and im- 
proving the health of the community, by attention to smaller matters, 
within the reach of every man. The neglect of these is daily fraught 
with the developement of disease and death in this metropolis and 
throughout the country. Whilst we are perhaps engaged in concentrat- 
ing our attention upon those general sanitary improvements, such as 
now, at the eleventh hour, force themselves upon the attention of our 
legislators and civic authorities, let us also exert that home care and 
solicitude that not only teU more immediately, but, I hesitate not to 
add, more effectually, in the prevention of disease than all the steps that 
can be adopted by the public authorities. "What signifies it to me, as a 
father of a family, responsible for the safety and health of my children 
and domestics, whether the system of public sewage be the most per- 
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feet aad complete, if my house, through my own neglect or ignorance, 
be a receiyer for the noxious gases with which these sewers are charged ; 
or what do I gain by the establishment of a system, which, although it 
purifies the atmosphere without my house, breathed by my fGonily for 
perhaps two or three hours a day, yet absolutely concentrates within 
my house the noxious effluvia inhaled by my famiily for twenty-one 
hours each day ? At night, also, it must be recollected, the body is 
more susceptible of disease, and the doors and windows closed ; thus 
concentrating those poisons most when we are sore to be exposed to 
them imder the greatest disadvantages. 

As my object in the following paper is to afford a few practical 
hints to householders and heads of families, I shall endeavour to convey 
myself in the most simple language, avoiding all technical terms and 
scientific display. If my more scientific hearers should, as no doubt 
many of them will, pronoimce the subjects treated in it as trite and 
commonplace, I shall admit the impeachment, and merely answer that 
my object is to render them still more so. Although amongst the en- 
lightened individuals surrounding me there may not be one sentiment 
announced or one principle propounded with which you are not familiar, 
and of which, in the words of the philosopher, as applied te geology, you 
may still know nothing ** that it would not be a disgrace te an English 
gentleman to be ignorant of," yet experience of the habits of the rich 
ai^d the poor in this city and country have left the conviction on my 
mind that they require te be inculcated and insisted upon, as the 
simplest sanitery and health-procuring principles are totally neglected 
amongst them individually, and consequently that our disease and mor- 
tality are greatly increased from this neglect. I need only refer te our 
weekly returns to establish this conviction in your minds also. 

We talk of the filthy exhalations that pervade the hovels and 
crowded lodgings of the poor, and with great justice, as these demand 
our closest attention ; but we little dream that the atmosphere breathed 
in some of our most respectable houses, nay, in many of our most 
stately mansions, is as foul, as fatal, and as deadly as that in the houses 
of the most wretehed of our population. Full often have I traced to 
this cause disease that undermined the health and paled the cheek of 
the junior members of some of our most refined and highest families. 

SEWEBA0E. 

Let us now see how this occurs. Neariy every house is provided 
with a sink, or receptacle for slops, which communicates with the 
general sewerage of the city through a special or branch sewer that 
leads from each house, and which generally traverses the basement 
These sinks are, in some cases, in the kitehens ; in others, in sculleries, 
or small chambers attached to the kitchens. 

The air that pervades the sewer is cold, that which occupies the 
kitohen is hotter, therefore of less specific gravity, or, in plain language, 
lighter. The tendency of the lighter air is to float upwards, and Sie 
result is that the cold air rushes up te replace the vacuum thus formed. 
The effect, then, of allowing a communication to exist between the 
sewer and the air of the house is obvious. The heated air of the 
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kitchen is constantly rising until it reaches the highest aparlanent in 
the house ; as it does so, it is replaced hy the colder air from the sewer, 
loaded with its poisonous gases. In other words, the house hecomes a 
chimney to the sewer, through which the foul atmosphere is exhausted, 
in addition to its heing a generating laboratory developing its own sup- 
ply. This, I regret to say, is the case with a large proportion of the 
houses of the rich, as well as of the poor in this city. The cure for this 
generally had recourse to is, flushing out the sewer, or lifting the cover 
of the house sewer and cleaning it out. Both of these expedients, al- 
though beneficial, add to the foBtid exhalation for the tune, and disap- 
point the house occupier by leaving the nuisance afterwards where it 
stood, or worse. "What every housekeeper should look to is the prevent- 
ing any possible return of noxious air, by cutting off the communica- 
tion for gases between the house sewer and the house, but retaining the 
communication for fluids or slops. This is done in the simplest man- 
ner, at the expense of a few shillings, by interposing between the sink 
or slop trough and the bouse sewer a water valve, which admits of the 
escape of fluids, but prevents the return of gases. Let me request 
every man who hears this to walk down to his scullery, light a candle, 
and hold the flame of it directly over the opening leading from the 
sink trough to the house sewer ; and if the flame of the candle be blown 
up perpendicularly by the rush of foul air, let him immediately have a 
water valve interposed. But let him recollect that if a rat-hole remain, 
keeping up a communication between his house and the general sewer- 
age, he is still exposed to the influence of the poison. 

SEWAGE IN C0T7NTB.T HOUSES. 

Let not our apparently more favoured neighbours who reside in the 
healthiest localities in the country districts imagine that locality alone 
secures them an immunity from the disease and mortality ascribable to 
neglect of the precautions here insisted on. True, they may plume 
themselves with the idea that they are far removed from the murky 
atmosphere above, and the noisome filth risers beneath, that pervade 
city districts. But I grieve to say that I have frequently been stifled 
with the sewerage exhalations that have met me on stepping into 
country houses placed in the most salubrious and enviable positions. 
Infantile intermittent was, insidiously perhaps, doing its work of 
death in their admired retreat. The astonished parents, who had laid 
out thousauds in embellishing their charming villa or mansion, were 
horrified with ihe annoimcement that the air of their paradise was 
poisoning their child, and that the only hope of saving it was an im- 
mediate change. On searching into the cause of this, a cesspool per- 
haps tastefully covered over in the parterre, or an escape from the 
sewer saturating the earth on which the house rested— perhaps an open- 
mouthed filth channel, causing an increase of stench on change of wind, 
but always securing a poisonous admixture in the house atmosphere 
through its imtrapped sink or slop receiver — ^was the cause of the worm 
in their gourd. 

Let us, then, also advise our country friends to apply their candle 
to their sink and slop openings ; to trap them, if necessary ; to see that 



ihebTsewer^ is perfect, and if not, to lay down earthenwaie pipes at 
once to receive it. Let them look to their cesspools ; if within three 
hundred yards of their houses, let them fill them np, and open new ones 
at that distance at least, securing, if possible, a good fall and an ample 
supply of water to carry off the solid matter. By lining the cesspools 
with cement they may be rendered economical, and subsidiary to farm- 
ing or gardening uses. 

The use of earthenware tubes for carrying off house sewage is one 
of the greatest practical improvements in modem domestic arclutecture, 
and should be had recourse to in all cases where it is neceasary to renew 
or originate sewers. 

However carefully prepared the masonry sewers may be, escape of 
the fluid contents will occur; rats and other vermin will open commu- 
nications with them in course of time, and, the fluid contents of the 
sewer welling out, Hie clay of the basement story is converted into an 
earth sponge of poison-exhaling vapours, undermining the health of our 
domestics, who usually reside in them, if it do not also extend its influ- 
ence to the family in the upper chambers. I had some years since an 
opportunity of examining a case of this kind in a spacious mansion in 
whicli I deisired attention to be paid to trapping the sinks. This was 
done, but still tiie inconvenience remained, attended with an unpleasant 
exhalation in the basement story. The sewers were then examined, 
when it was found that these, which had been built a long time, were 
permeated with rat-holes, through which the fluid escaped freely at se- 
veral places, but particularly at one place — directly under the boarded 
floor of the sleeping room of the butier, where a floating mass of several 
tons of liquid of the consistence of thin treacle rested upon the earth, 
which was throughout the base of the house thoroughly saturated with 
the constantly escaping liquid. Chloride of lime was thrown down, 
earthenware pipes substituted for the old house sewer, with a good fall 
to the main drain, when all inconvenience was removed, and the house 
was rendered healthy. 

It is to be observed tiiat suburban residences are generally in a 
worse position as regards sewage than those either in town or country, 
as they rarely can avail themselves of the main sewers of the cities, and 
are unprovided with substitutes. 

I regret to state, a large proportion of even the most enlightened 
members of society are in ignorance of what becomes of the sewage of 
their own houses, whilst any public measure calls their energies into 
immediate activity. Would that their charity would begin at home. 
Would that the population of this city could be induced to pay a tithe 
of the attention they devote in studying the merits of the general sew- 
age of Dublin, which, albeit capable of much improvement, is by no 
means in the deplorable state represented, to securing the simplest and 
most obvious sanatory arrangements in their own houses. 

CONTAMINATION OP PUMPS AND WELLS. 

My attention has been drawn to more than one instance in which 
the foulness and foetor of the water drawn from the pumps led to the 
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discovery that the well and an imperfect house sewer or cesspool were 
in close proximity. There is no excuse, with our recent improvements 
in the street sewers of this city, which reflect the highest credit on 
their managers, for the continuance of such private, nay^, we may say 
public, nuisances. The corporate authorities afford spacious well- 
trapped sewers within a few feet of our haU-doors with ample fall, and 
every facility for availing ourselves of them. 

Where a main sewer does not at present exist, the inhabitants of the 
locality have only to call for it ; yet, I regret to say, the proportion of 
houses in which no connexion with the improved main sewer has been 
established is incredible. I could mention one fashionable street, contain- 
ing about thirty houses, in which only three houses have communications 
with the newly constructed main sewer. Those who have not such con- 
nexion are dependent upon imperfect sewerage, laid upon old and de- 
fective levels, upon open ditches, or upon cesspools. These should be 
looked to by the police as a public nuisance, on the principle of their 
poisoning the atmosphere and the soil. 

Whatever originates zymotic or infectious disease is a public nui- 
sance, and the accumulated evidence of the most reliable authorities 
tends to the conclusion that they do so. Zymotic disease is doubly a 
nuisance ; first, in its production, which is unfortimately not confined 
to the sordid or negligent man who called it out ; but, secondly, fix)m 
its extension through contagion, which allows of no limits to the mis- 
chief it may inflict. One citizen takes every pains to render safe not 
only his sewerage, but to have the purest drinking water. He sinks a 
pump seventy feet through the bed of limestone gravel on which we 
sit, and taps his neighbour's leaking sewer, manure heap, or cesspool, in 
the process. Or perhaps his predecessor has had a well which for fifty 
years has been the pride of the district ; his neighbour neglects his 
sewerage, or allows his surface water to weish the contents of his ashpit 
or cloaca into the soil close by, and he finds his drinking water charged 
with sulphuretted hydrogen. The negligent neighbour poisons the 
inhabitants of the street by not trapping his surface water sewer, and 
by the nuisances in his area, although the city authorities possess ample 
powers to correct these, and have gone to large expense to trap the public 
sewers most effectually. 

We are not, however, to suppose, strong as the evidence may ap- 
pear when sulphuretted hydrogen is found in water, that animal excre- 
ment has entered the welL I send you round a specimen of water in 
which no such cause could be assigned, and yet the waters of Harrow- 
gate are not more charged with it. This is ascribed to the insertion of 
a pump made of Memel timber some months before the gaseous poison 
was detected. The water, I should mention, was perfectly pure for 
eight years before the insertion of the Metnel pump ; nor is this the 
only case that has come to . my knowledge of such a result from a 
Memel pump. I have submitted this matter to the investigation of 
•Professor Barker, whose admirable paper read on the subject of 
" Water*' before our Society renders quite superfluous my dealing with 
this important branch of my subject further. I doubt not he will fur- 
nish us with an explanation of this phenomenon. 
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GONTAQIOK, HOW DlfiSSKIKATEB. 

Whatever precantions we may take in our honses, there can be no 
Becnrity against the spread of epidemic or contagious diseases, if proper 
police regulations be not insisted on in places where the upper as well 
as the lower classes must be exposed to their influence. This raises the 
question of our public assemblies, churches, courts of justice, theatres, 
and other buildings, our hotels and lodging houses for rich and poor, 
and our public conveyances. It is difficult to reach the case of people 
frequenting churches and other public assemblies charged with infec- 
tion; and a moral conviction ^of the impropriety of spreading disease 
and suffering, perhaps of inflicting manslaughter, through their want of 
the application of the golden rule, must, I fear, continue the only check 
to the practice. 

In Continental countries it is not found impracticable to bring the 
proper management of the hotels and lodging houses for the rich, as we 
do those for the poor, under police controL In some towns in Germany 
and Switzerland, the hotel keepers are obliged to report zymotic cases 
to the police authorities; and within the last few months a patient 
whom I had sent to travel for health in Switzerland, and who was 
attacked by small-pox, was removed by order of the police to the 
public hospital at Zurich — was admirably cared for in a private 
ward, and, I have little doubt, enjoyed greater advantages than in the 
hoteL Whatever difficulty may occur in meeting the spread of conta- 
gious diseases in lodging houses and hotels, there ought to exist none 
in the case of using public vehicles for the transmission of infectious 
cases. This, I regret to state, is a practice constantly adopted in this 
city — adopted as a matter of necessity — as, unless for the Cork-street and 
Haidwick Fever Hospitals, there is no vehicle attached, as there should 
be, to the hospitals, and the only alternative left is using the public 
conveyances. I think it my duty to call the attention of those whom it 
may concern to the correction of this fruitful means of disseminating dis- 
ease, merely premising that until the governors of hospitals provide 
ambulances, or other suitable conveyances, it is needless that the police 
prohibit the practice referred to. 

SKALL-POX. 

The wise step taken at last by our legislature in rendering compul- 
sory the practice of vaccination, having broken the ice of that frigid 
and mistaken axiom of '' not interfering with the rights of the subject,'' 
even to save his life, we may hope to see other sanitary measures of a 
compulsory nature to follow in its wake. Eights of the subject I Is 
small-pox a right of the subject ? I ask you as enlightened men, and, I 
doubt not, members of the community sturdy for your rights, whether 
our legislators best consulted your interests by maintaining for you in 
all its integrity the right of having small-pox, or by yielding ungra- 
ciously to the importunity with which we for many years tortured 
them into an acquiescence in the Compulsory Yaccination Act ? And, 
although we could have modified the Act in some respect£v I speak the 
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opinion of my brother directors of the Cow-pock Institution when I 
state that we look forward with confidence to this measure, when long 
enough in operation, as a means of exterminating small-pox, unless 
when imported. There is strong reason to suppose that its recent ap- 
pearance in Dublin was due to this cause, as it was traced to the ar- 
rival of a regiment from an infected district. Its occurrence in this 
way seems to be one of those exceptions that prove a rule. The great 
Jenner himself anticipated this in his letter to Sir Charles Morgan, in 
1811. '' The small-pox (he says), if it now and then seizes upon some 
deluded infidel, soon dies away for want of more prey." I am happy 
to add, his views are in the present likely to prove as true as in former 
attacks, as the disease appears again ''dying out for want of more 
prey." Attention to ventilation and sewage in the lodgings of the 
poor, and the non-transmission through our public vehicles, will fur- 
ther assist its extinction. 

VESITILATIOK. 

"We have been hitherto dealing with the exclusion of foul air from 
our breathing atmosphere. But tiiie atmosphere is not merely vitiated 
by sewage exhalations. The constitution of man himself is such, that 
his presence necessarily poisons or vitiates the atmosphere in which he 
exists. The due performance of the functions of breathing and exha- 
lation from his surface abstracts from the atmosphere certain of its 
constituents, and imparts to it other qualities that render a given por- 
tion of the atmosphere, if stagnant or shut off from fresh supplies, ulti- 
mately incompatible with human life ; man may thus be said to perpe- 
trate the suicidal paradox of self-murder by persisting in living. In 
the construction of our new, and in the arrangements of our old houses, 
then, we must look to it that a sufficient provision is made for changing 
the air we breathe ; in other words, for allowing of the escape of the 
vitiated, and admitting of the entrance of pure air. 

It has been remarked that fireplaces and chimneys are meant to se- 
cure heat, windows light, and doors approach to our rooms ; but that 
there is no provision for ventilation. Fortunately for us, this axiom, 
although well intended, is not true, as were it not for the doors and 
windows and chimneys, our breathing process would long since have 
ceased. The fact is, that the arrangements we have been obliged to 
make for heat, light, and access to our chambers, have hitherto, al- 
though lamely, supplied us with a make-shift ventilation, thus causing 
this important subject to be overlooked ; and I regret to add, that I daily 
see modem houses constructed without proper attention to this matter ; 
nay, the architects and builders are even quite alive to the necessity of 
ventilating the materials of which the house is built, but as to the oc- 
cupiers, this does not enter into their philosophy. Witness the venti- 
lating gratings to admit the air to the rafters, and louvres to admit it to 
the roof, whilst the smallest quantity of fresh air is religiously ex- 
cluded from the human props of the house, and that where Ufe depends 
upon a good supply of it. Before presuming to bring this subject under 
your notice, I may mention that I seized with avidity one of the most 
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rec^ity and^ I believe popular, books on house architecture. It is a 
large octavo, filled widi most elaborate drawings and plans, and con- 
taining no less than 484 pages of exuberant letter^press, of which two 
were devoted to the discussion of the sanitary arrangements ! 

Every occupied room, whether for rich or poor, young or old, sick 
or healthy, for man, animal, or plant, ought to have provision made for 
a constant atmospheric change ; this is best done by an arrangement 
expressly directed to that object. For this purpose there should be 
two special openings — one always placed in the highest level of the 
chamber for the escape of the heated and vitiated air, the other in the 
most convenient part of the room for the admission of pure, which is 
usually colder, air. Both of these openings ought to communicate by 
means of closed chambers or tubes with the external atmosphere — that 
for the admission of air directly, that for the escape may pass into other 
chambers, such as a chimney or an unoccupied louvred attic ,* the direct 
communication is, however, far preferable where it can be accom- 
plished. Amott's very ingenious ventilator is adapted to the latter 
purpose, and is usually inserted into the chimney near the ceiling, upon 
the principle that the air in the chimney, being at a higher tempera- 
ture, adds to the exhausting effects by drawing out the heated air in 
the elevated part of the rooms. 

The different opinions held upon Amott's ventilator have rendered 
it a species of paradox in the science, as it has proved a puzzle in the 
practice of ventilation — as, although it answers admirably in some 
cases, in others it does not act at all ; or is even subject to a blow down, 
admitting smoke, and disfiguring the room. I believe the explanation 
to be this : — In those grates in which the draught is confined, or nar- 
rowed helotff, as in Sylvester's grates, the action of the ventilator above 
in the chimney is necessarily increased, consequently it acts with pre- 
cision.' On the contrary, in the ordinary registered grates, where the 
draught is much more open, the exhaustion of the air through the ven- 
tilato;r amounts to nothing, and even admits of a blow down occasion- 
ally. The down currents of cold air in the comers of our square chim- 
neys may ftirther explain the occasional failure of Arnott's ventilator. 

The simplest manner of making the exit tube is by leaving a shaft 
in one of the walls communicating with the ceiling of every chamber 
in the house, and running up to the roof in the chimney stack. I have 
adopted this plan in some lodging houses which I lately built for the 
poorer classes ; it is inexpensive, and answers the purpose very well. 
Miss Nightingale recommends a similar plan. The same object is easily 
accomplished in the bedrooms of the rich and dwelling rooms of the 
poor on the plan recommended by Dr. Collins, in a scheme for ventila- 
tion laid down by him in a paper read some years ago. He advised 
that wooden tubes should be run up in the angles of the walls, from 
the ceiling to the roof. Of course, the size of the tube may vary accord- 
ing to the number of occupants ; for a room of twenty feet by four- 
teen, four inches square would answer. A blow down rarely occurs from 

VOL. VI. D. Q. J. s. D 



1 8 THE DUBLIN QUAETEBLY JOUKNAL OP SCIENCE. 

this, if led to the roof at some distance ; but if it should, a louvred adap- 
tation must be made above, and a screen below if necessary. In case of 
larger tubes, when ventilation is required on a greater scale, as in hos- 
pitals and public buildings, the outlet above must be roofed and louvred, 
and even a traversing cap may be necessary to prevent down currents in 
changing winds. In the reception rooms, and particularly in the 
dining rooms of the better classes, where elegance is as well to be con- 
sidered as health, the best and least objectionable plan for the exit tube 
is to place it over the gasalier, lustre, or lamp in the centre of the 
room. This plan I have adopted in my dining room ; the fitting, which 
is inexpensive, was prepared by Mr. Daniel, of Mary- street It fully 
exhausts a room of about twenty-eight by twenty feet, occupied by 
twenty- four people, and by eight No. 4 fish-tail gas burners, burning 
four cubic feet of gas per hour, with a pressure of seven-tenths. Having 
first removed the old solid centre piece, and procured a crenelated centre 
piece of two feet six inches in diameter, the ceiling was removed to 
the extent of two feet to admit of fitting two half-funnel-shaped vessels 
of zinc, such as I exhibit. These are, as you see, open below, and 
terminate above in two zinc tubes two inches by two each. These 
tubes run, one at either side of the rafter, underneath the floor of the 
drawing room, rising about one in thirty until they reach the wall. 
They then unite in one zinc tube equal to the diameter of both, which 
runs upwards behind the drawing room skirting, and penetrates the 
outside wall. It here passes upwards perpendicularly for about four 
feet, when it opens under an extinguisher-shaped roof raised about four 
inches from and projecting about two inches beyond the funnel The 
gas, which is thus consumed immediately below the funnels, in place 
of loading the atmosphere with offensive matter, is of great value in 
securing the proper ventilation of the room. The air, heated by com- 
bustion, rises rapidly to the funnel, and rushes along it, effecting that 
which is most diflicult to accomplish in all ventilation — the certain and 
speedy removal of the vitiated air from the room. I must endeavour, 
before leaving this branch of the subject, to impress upon you that the 
fire chimney is not to be relied upon for the exit of vitiated air. 
Daniels' experiment, in which he proved that the watery vapour ema- 
nating from eight people continued to charge the atmosphere until the 
point of condensation reached 52*^ from 39°, where the air escape was 
restricted to an open chimney, is conclusive upon this point. . 

To supply fresh air in place of that so removed, the simplest plan is 
to make a direct communication with the external atmosphere, but of 
somewhat larger dimensions than the exit tube, as the fire chimney 
also carries off a large supply of air from the room. We prefer taking 
our supply direct from the outer atmosphere. Many comfortably dis- 
posed people might prefer taking their supply from the heated air in 
the passages or other rooms of the house : were we satisfied that the 
air in the passages was not vitiated, the same objection would not hold to 
this plan. An instance of this faulty arrangement upon a large scale came 
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under my notice some years since, when my friend Dr. Oorrigan and I 
were directed to inquire into the cause of the mortality of the infants 
in the North Dublin Union Workhouse. We there found the infant 
day room occupied by some hundreds of children (to whom pure air 
was of the most vital importance), supplied by means of several bor- 
rowed communications, by the air that had already permeated the lungs 
of the occupants of the adult day room, and vice versd. 

It is, therefore, safer to admit the air direct into our sitting rooms, 
as well as our bed rooms — ^but, above all, to secure this being done into 
the dwelling rooms of the poor. 

In my lodging houses I have adopted the plan of simply inserting 
two perforated bricks close to the ceiling, ^one on a level with the 
inner, the other with the outer surface of the wall, and with a commu- 
nicating chamber. This secures double currents, so as to heat the 
stream of air on entering, and thus lessen the draught It has further 
the advantage of being inexpensive, always in operation, and cannot be 
put out of order. 

In my own dining room I prefer retaining the power of moderating 
the quantity of air admitted, according to the number of occupants, 
and I have two apertures of four inches by eight communicating di- 
rectly with the outer air, but fitted with perforated zinc plates, which 
reduces the measurement to about 3J by 3g— or, say eleven superficial 
inches each — with sliding doors so adapted that a greater or less supply 
can be admitted, or the supply altogether shut off. Where it is an 
object to render the supply uninterrupted, it is better, for several rea- 
sons, to place these apertures on a level with the ceiling, and this 
further secures a more complete circulation of air, and warms the air 
before impinging upon us. The cold air on entering the room, by its 
greater gravity, gradually approaches the floor, adopting certain curves, 
depending upon prevailing currents, and then, when heated, re- 
ascends. Thus a double circulation is secured. The having the aper- 
tures below certainly renders them more within reach for regulating 
them, although, on the other hand, it brings the air in its lowest state 
of temperature m contact with the person of the occupant, and parti- 
cularly with the feet ; whilst, for the purposes of health, it is rather an 
object to keep the feet warm, and the head cool. On the whole, then, 
I think it safer to open the supply air tubes on the high level, and to 
adapt a lever, so as to regulate them in that position ; this adds but 
little to the expense. Where the contrary plan is adopted, the opening 
can be made behind the window curtains, and thus a more gradual dif- 
^ion with the heated air of the room secured. Mr. Louch, of this city, 
in his excellent pamphlet on ventilation, recommends a ventilator 
with several perforated zinc plates in place of the two above-mentioned, 
with a view to restrain the currents and heat the air on its entrance, 
taking the hint from the respirator. Mackinnell has constructed a ven- 
tilator of an outer and inner tube ; the first admits the ingress, the latter 
the egress of the air. 

Ventilators are sometimes attached to the windows. Cooke's ven- 
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tilator is fixed to the top of tile window, made of copper gauze, in two 
planes, placed at an angle of 45° ; the heated air escapes at the upper 
plane, and the cold enters at the lower. Mr. Green, of this city, has 
invented one of a semicircular shape, which is stationary, and also of 
wire gauze. Cooke's moves with the window sash, and is only in ope- 
ration when a portion of the window is open. Sherringham's ventilator 
is an ingenious contrivance, constructed with a view to prevent the 
blow down. 

In default of ventilators, windows should be made to open from the 
top. When this cannot be done, the lower sash maybe thrown up about 
three inches, and a piece of moveable board fitted into the interspace 
between the lower part of sash and £:ame. This secures a safer 
supply of air above between the sashes, which blows upwards, instead 
of blowing directly on the occupants. 

VENTILATION OF CHUECHES AND PUBLIC BUILDINGS, 

In a sanitary point of view, the subject of house ventilation would 
be quite incomplete, did we not draw attention to the necessity of im- 
proved ventilation in our churches and public assembly rooms, as what- 
ever care we may adopt within our houses will prove inadequate tQ 
prevent the evils resulting to us from this neglect, unless their state be 
attended to also. These buildings, being required merely for temporary 
purposes, are never constructed with reference to the number of occu- 
pants crowded into them. Did we give 1000 cubic feet of atmospheric 
air to every occupant of a church, concert room, or aggregate meeting 
room, these rooms would assume an expansile extent totally impracti- 
cable. It the more behoves us, then, to provide in these for a rapid, 
constant, and certain change of atmosphere, in doing which we must 
recollect that each person in the church vitiates a gallon or three hun- 
dred cubic inches of air each minute he remains there. But do we find 
that a provision is made for this to be the case ? Who that walks into 
one of our popular churches, with its closely packed crowd of human 
occupants, can fail to be struck with the stolid indifference pourtrayed 
in the listless, relaxed attitude and sleepy stupor of the mass of the con- 
gregation, despite the efforts of the pulpit orator, aided by a resound- 
ing voice and athletic arm, to arouse their conscioasness ? The fact is, 
that the congregation is much in the same state as if it were breathing 
in a charcoal-poisoned chamber, or under the influence of chloroform. The 
occupant, in addition to stupor, experiences a sensation of cold in his 
extremities from remora, or retarded circulation, and his inhaling car- 
bonic acid gas instead of oxygen. Let the inquirer look up, and he will 
either find the ceiling without ventilators, or, as is not unfrequent, the 
ventilators carefully battened down with two-inch plank, lest a blow 
down should elicit a sneeze from the churchwarden or the sexton. Let 
him endeavour to look across the church, and he will find the atmo- 
sphere so charged, that he cannot recognise objects with which he is 
familiar at the usual distance ; but, above all, let him look to the walls 
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of the building, and if these have been coated, as they often are, with 
oil paint, he will detect trickling streams, running into small rivers, 
penrading them throughout, and often washing down upon the wall, 
seats, or floors of the g^eries. What, let us ask ourselves, are these 
rivers ? The human exhalations thrown off by the lungs and the cu- 
taneous surfaces of the congregation, which have thus surcharged the 
atmosphere, and which, on coming in contact with the cold walls, have 
become condensed into the purling streams described. It is too offen- 
sive to contemplate the excrementitious accumulations resulting irom 
the number of times each particle of air thus breathed must have tra- 
versed the lungs and impinged upon the skin of the various members 
of the congregation before becoming thus loaded. But this is not all; 
the congregation separate, and the windows are kept careftdly closed 
to have the church comfortable for evening service ; the congregation 
reassemble, the process recommences — but, as the evening congregation 
is not generally so large, the deficiency of supply in the generation of 
animal exhalations is compensated by the evaporation from the walls, 
and so the supply goes on. 

How is aU. this to be prevented ? First, by securing a proper sys- 
tem of ventilation on the principle already insisted upon, only taking 
care that the supply and exhaustion of the atmosphere bear a proper 
relation to the number of the congregation, and that this be done with- 
out causing dangerous currents of cold air ; and, secondly, as with every 
precaution that can be safely adopted, the likelihood is, the atmosphere 
win be loaded at the conclusion of each service, let the windows and 
doors of the church be one and all thrown open the moment the church 
is evacuated, and the fires kept alight for the whole of the Sunday, 
beginning at six o'clock in the morning, and keeping the windows and 
doors open until shortly before morning service commences. It is of 
much more importance to the congregation that the fires be lighted 
before and after, than during the service, in a sanitary point of view. 
In a public room merely occupied at intervals, it is better that the 
walls should be finished in distemper, or, better still, in lime wash, than 
in oils. In the former cases they act as an extensive sponge, absorbing 
the fluid exhalations, which, by proper ventilation and heating, should 
be dried out before its next occupation, and the poisonous carbonic acid 
permeates them, which it does not in the oil-painted walls ; whereas 
in the latter the vapoury exhalations are immediately converted into . 
fluid, and, when re-evaporated by the heat of the atmosphere, are re- 
introduced into the lungs of the occupEints. In reconamending distem- 
per colouring, I should however advise that size and soap be omitted, 
merely using whiting or lime wash with tints of colour to please the 
eye, as the idea of inhaling the parasitic organisms generated in size or 
other animal matter is offensive. 

Ventilation should, then, be freely introduced into churches and 
public buildings on the same principle as in our houses, both to secure 
the entrance and escape of the air. These, although combined with 
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advantage with our heating apparatus, should not depend upon this, as 
in summer, when the air is stagnant, we do not use artificial heat ; we 
shall, however, recur to this matter in connexion with heat ; hut I 
cannot close our observations on ventilation better than by reminding 
you of the important proof of its efficacy established by a feUow-citizen 
of yours, the late Dr. Joseph Clarke, who, by improvements introduced 
into the ventilation of the great Lying-in Hospital at the end of the 
last century, reduced the mortality amongst the infants bom there from 
1 in 6 to 1 in 104. 

HEAT. 

In all our sanitary arrangements, both within and without our 
homes, it becomes an object with us to maintain the human body at an 
equable temperature. This is done by elevating the temperature of 
the atmosphere in cold climates, and reducing it in warm climates, to a 
degree compatible with health and comfort, and by the adaptation of 
some artificial covering to the body that accomplishes the same objects 
without impeding our motions. This, then, brings us to the considera- 
tion of the means of heating and cooling our houses, and the best means 
of clothing ourselves. The first matter to bear in mind is the tendency 
in all substances coming in contact to equalize their temperature— that 
is, for bodies warmer to impart a sufficient amount of heat to colder 
bodies, or to bring both on a par. Some bodies do this more rapidly, 
others more slowly ; the former are termed good conductors, the latter 
bad conductors of heat. Now, this is a distinction that we must never 
lose sight of in dealing with our present subject. 

In cold or temperate climates, such as ours in the winter season, 
our energies are directed to elevating the temperature of the air within 
our houses ; and, to do this effectually, we must isolate our house from 
the surrounding atmosphere. If this has not been sufficiently attended 
to in its erection, the diflS-culty is afterwards much increased, and often 
nearly insuperable. The selection of a porous subsoil in our building 
site, the thickness of the walls, the nature of the materials used in 
building, the placing the houses in an elevated situation, but with pro- 
tection from prevailing winds, the avoiding too close proximity of trees 
that cause damp, the interposing a good mass of atmosphere between 
the ceiling and the roof, the having a basement story, and, above all, 
the having the carpentry of the windows and doors complete in its 
fittings, which can only be the case if seasoned timber is used in their 
construction — are all matters which, if not carefully attended to in the 
construction of the house, can rarely be afterwards remedied. We shall 
suppose that, as far as practicable, the above requirements have been 
carried into effect ; still we must have communication with the exter- 
nal atmosphere, and even if we had none, the process of giving off heat 
through the walls, roof, and floor, would go on until an approximate 
equalization would occur between the air within and without the 
house. To elevate the temperature, we must therefore generate arti- 
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ficial heat within the house, and, as far as possible, prevent its abstrac- 
tion. The generation of heat is produced by combujstion, and our choice 
of combustible materials is limited to four — wood, peat, coal, and gas. 
Wood and peat are so rapidly consumed, that, except to those living in a 
forest or a turf bog, where labour is cheap and water and railroad carriage 
are unattainable, coal is the most economical fdel. It also possesses 
the advantage of eliminating a much larger amount of heat by the com- 
bustion of a given quantity, and of requiring a much longer time to 
consume. Gas, unless where heat is required only for temporary purposes 
and on a small scale, is not much used for the purpose of heating, be- 
cause it is not considered an economical, although it is a very simple, 
speedy, and elegant way of generating heat for domestic purposes* 
For ordinary purposes, where a temporary heat is required, it is doubt- 
ful whether we are right in our idea of gas being more expensive. 
Soyer, who was a culinary contractor on a large scale, used it for the 
purposes of cookery. 

GEATES AinO STOVES. 

In Britain, where coal is plenty, we adhere generally to the primi- 
tive system of burning our fdel in open fireplaces, with chimneys to 
carry off the smoke or unconsumed carbon. On the Continent, where 
fuel is scarce, and wood or charcoal in more general use, the stove is 
more common. There can be no question that of these two the open 
fireplace is the more wholesome, and safer to the inhabitants of the 
house ; because, while the unconsumed products of combustion are re- 
moved, the air in the apartment is not burned by contact with the 
metal ; and, second, because the process of ventilation, which is seldom 
otherwise provided for, is best secured by an open chimney. On the 
other hand, however, there is a much greater loss of caloric in the open 
chimney, and consequently a greater consumption of fuel in obtaining 
the same elevation of temperature. Much has been done in our im- 
proved kitchen ranges to meet this objection and economize the caloric, 
by making the same fire perform several culinary operations at the 
same moment. A certain amount of fallacy exists in carrying this 
principle out to extremes ; as, however we may economize the caloric 
developed and direct it into ingeniously devised chambers, imparting 
heat to articles of food contained in each, it is a self-evident fact that 
every particle of caloric imparted must be rendered by the fuel sub- 
mitted to combustion, and of course fuel must be consumed in a direct 
ratio to the heat imparted. In other words, in a kitchen range per- 
forming a number of operations, coal must be heaped on in proportion 
to that number. 

It should be recollected that heat radiates in every direction, con- 
sequently the grate should be elevated sufficiently from the hearth to 
give to the chamber the benefit of its radiations downwards. It is also 
to be so constructed as to give the effect of its lateral radiation, and, if 
possible, its radiation backwards and upwards should be preserved. 
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Now, in our ordinary grates these points are completely lost sight of, 
the consequence of which is, that we generally lose all the radiation 
upwards and backwards, and retain little or none of the heat radiated 
downwards and laterally/ obtaining merely the radiation forwards. In 
the construction of our flues, to secure a proper amount of exhaustion, 
as extremes are pernicious, the smoke tube or chinmey should be of 
proper form. The higher, of course, the greater draught, but its form 
is cdso a matter of consideration ; hitherto it has been square, but the 
practice latterly has been to construct chimneys of a cylindrical shape 
to lessen the accumulation of soot, and because smoke in the mass as- 
sumes a cylindrical form. ITow, although the volume of ascending 
smoke has a tendency to assume this form in its issue from the square 
chimneys^ it must be recollected that the comers of square chiimieys 
admit of enough of down ward current to facilitate the upward circula;don. 
In calculating the diameter, it should be borne in mind that a cylinder 
of twelve inches diameter is only equal to a square of nine. These 
considerations may explain why earthenware cylindrical chimneys be- 
come so sensitive and liable to blow down on changes in the force of the 
wind. Another principle that should not be lost sight of is this, the 
relation that ougtt to exist between the point of access of the air at the 
fire and the outlet at the top of the chinmey. The latter should exceed 
the former by about one-third. 

The approximation of the fuel under combustion to the entrance of the 
chinmey influences the draught greatly. Combustion can only be sus- 
tained by the contact of atmospheric air ; and where it is an object to 
increase this, we must recollect that at the posterior part of our flres 
little or no combustion exists. To meet this difficulty, perforated me- 
tallic backs have been placed to grates. But if there be no radiation 
backwards, this additional consumption of coal is lost, as the caloric 
disengaged behind will in all likelihood radiate upwards to the 
chimney. 

Having premised that the objects to be desired in selecting grates 
are, complete combustion, large radiation into our chambers, certain 
draught, ventilation, and facility of approach to the flue, we shall best 
explain how these objects are to be accomplished by exhibiting a few 
grates in which these points have been more or less completely carried 
out, dwelling upon the merits and demerits of each as we proceed. It 
must be borne in mind that the more of these requirements a grate pos- 
sesses, the more perfect it is. Sylvester's grate possesses hearth, plate, 
and supply tubes. It is splayed with polished metaUic planes, but the 
communication between the flue and grate is too narrow. It radiates a 
large amount of the heat generated, and this raises the temperature of 
the room very high, yet it renders the atmosphere stagnant, and is con- 
sequently a bad ventilator. 

Stevens' patent — a grate half circular in its form, and with a flat 
steel ashpan ; it radiates largely, and has an increased draught, and is 
therefore a very good grate. 
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Bashford's disc — the form and reflecting power of this grate are such 
that it radiates the greatest amount of heat-— indeed, some might ima- 
gine too much. It is particularly suited on this account to the end of 
a long room where there is but one fireplace. The objection as to ven- 
tilation is got over by a more open communication with the flue. But 
the draught in it is very great, fike Sylvester's grate, from the approxi- 
mation of the flue to the fire. This difficulty is compensated for, how- 
ever, by having its front moveable on rollers and hinges, so that 
ventilation can be amply secured, or the grate cleaned, by drawing the 
patent front out. 

Wright's bivalve is the nearest thing to perfection in outline and 
action, and radiates admirably. Its ventilation, however, is not so per- 
fect, although this also is improved by the introduction of a second 
valve to lessen the intensity of the draught. The objections to Stevens' 
patent have been obviated in this grate by enlarging the valves and ren- 
dering the front moveable, as in Bashford's disc grate, in order to afford 
the power of cleaning and increasing ventilation* 

Sing's patent possesses the greatest advantage of any grate yet con- 
stmcted of retaining the heat in the chamber, its construction prevent- 
ing the escape of the slightest quantity of the atmosphere, unless that 
occupied in securing combustion. It, however, possesses the greatest 
disadvantage in ventilation, and is little better than an inverted stove. 
It may here be mentioned that Amott's ventilator, by its action or 
failure, is not a bad test of the ventilating powers of a grate. 

On lighting a fire or stove in the hall or cenfj'al passage of a house 
on the ground floor, the heated atmosphere rises, and pervades every 
passage and room in the house, rendering unnecessary large fires in the 
rooms, because the air in the passage does not abstract their heat. It 
maintains, consequently, an equable temperature through the house. 
Much has lately been said about keeping the vdndows of our bedrooms 
open at night, winter and summer. This may be done in summer, 
taking care to screen the direct draught of air from the part of the room 
occupied; but in the winter it can seldom be done with .impunity in 
this climate. 

It should be recollected that the top rooms are the coldest in winter, 
and the hottest in summer, from the more rapid radiation of heat in 
the former, and the more rapid and direct absorption of heat in the 
latter. This is always more markedly the case when the mere rendered 
roof forms part of the ceiling without any intervening air chamber, 
and when the roof is covered with dark-coloured slates. When inconve- 
nience arises from cold in attics, they are rendered much warmer by a 
counter or false ceiling enclosing an inter-space of atmospheric air, which 
is a bad conductor. 

The ventilation of our churches and public buildings is usually 
combined with a different plan of procuring heat from that in our 
houses. Latterly stoves have been substituted for open fireplaces, 
which deprives us of the assistance tlicy rendered as an additional 
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means of ventilation. The ordinary stove for clinrclies with descending 
flues is so arranged to prevent the unsightly appearance of a ftinnel 
running up the centre of the church. This is a species of furnace which 
merely admits air enough to secure the comhustion of the fuel, and the 
draught is obtained by exhausting the air in the chimney by means of a 
second fire in a separate chamber placed on a lower level. 

Of late years the practice of heating churches, public buildings, and 
mansions, has been much carried out by first elevating the temperature 
of water or air, and then conducting this heated fluid through the 
house, which, on its passage, imparts caloric to the atmosphere. There 
are various plans in operation to effect this purpose ; their promoters 
insisting upon the more certain, the more equable, and some even have 
it the more economical, diffusion of heat secured by them. Heated air 
has long been in use in our hothouses ; but in them, as in our dwell- 
ings, the objection of burning or drying the atmosphere has been so 
proverbial, that the evaporation of water artificially to re-supply the 
moisture of the atmosphere is practically necessary. Warm water 
heating is not liable to this objection to the same extent ; but those 
who have frequented houses thus heated are rarely so satisfied with the 
atmosphere as with that heated by open fireplaces. Besides, the ten- 
dency in most of these secondary plans of heating is to elevate the tem- 
perature too much — a circumstance injurious to the health of the occu- 
pants, as rendering them more liable to the deleterious effects of sudden 
exposure to a reduced temperature. The effect of stepping out of these 
houses is much the same as that experienced by our imprudent coun- 
trymen, who dally ont of doors in the South of France at the moment 
of the sun's sinking below the horizon. Another plan still is occa- 
sionally adopted for heating — ^namely, rendering the chamber heated a 
portion of a flue or chimney, no air being allowed into the chamber 
which has not traversed a heated air chamber, or passed over the sur- 
face of heated iron plates. I here exhibit diagrams of Jerkins' plan for 
heating and ventilating the Justiciary Court, Edinburgh, and of Car- 
delPs warming and ventilating arrangement for bookbinders' rooms ; 
also of the Belpar stove for generating a large amount of heat, kindly 
famished me by Professor Shaw, of Trinity College, and shall subjoin 
his table, slightly modified, on 



CAUSES. 



SmoJcy Chimneys. 



1. Want of air for fire. Diminish lower orifice of chimney ; in- 

crease the supply of air. 

2. Fireplace too large. Diminish at the aides, and ahove. 
S. Chimney too short. Raise up and contract the fireplace. 

4. Interfering fires. Supply aur enough to each apartment, 

and detach. 

5. Flues common to different apart- Guiding plate in flue, and traps for 
ments. empty fireplaces. 

6. Action of sun and wind, &c. Adapt suitable screen, pots, and hoods. 
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The ezhaustion of the heated air may be secured by a gasalier com* 
mimicatiiig with the roof,^ as we find in the Bethesda Chapel ; or the 
file may be placed in a distinct chimney^ as was done by my friend the 
late Dr. David Boswell Eeade in the Houses of Parliament. The cur- 
rents of air in rooms still require much elucidation, and may be de- 
scribed as direct, retrograde, and irregularly circular in a chamber 
heated with one fireplace, and a ventilator over the chimney and win- 
dow. Dr. Mapother gives the diagram I now exhibit, showing the 
circular transit of a gas balloon floating loose in an atmosphere of equal 
specific gravity. I cannot refer to this gentleman's lectures on public 
health,, delivered at the College of Surgeons, without expressing my 
strong sense of the talent and information they display, and recom* 
znen^ng them to youx perusal. 

CLOTHES. 

Our subject would be incomplete, did we not consider briefly the 
means of sustaining the temperature of the body without our houses, 
and make a few observations about clothes. There is nothing upon 
which greater misappreheufidon exists in the popular mind. Cloliies do 
not, as we imagine, convey heat ; they merely prevent the abstraction 
of our intefmally generated heat, or perform the same office for us that 
the walls and roc^ of a house do. The human body possesses a power of 
generating heat through a process in some respects resembUng combus- 
tion, and of retaining the temperature at about 98° of heat, whether 
the thermometer stands at zero or at 120 without the body. Thiv 
regulating power we explain, as we do many other phenomena beyond 
our reach, by the use of a convertible term, and call it vital. By this 
▼ital heat-generating power, however, the human body is not removed 
from the ii^uence of general physical laws when carried to extremes or 
long continued. And it is quite possible to roast and freeze it, despite 
the vital laws alluded to. It is equally possible, without proceeding to 
these lengths, to produce influences upon it through the application of 
heat, and by the want of heat, that prove highly injurious to its healthy 
foncdons. To prevent these injurious effects, clothes are worn ; and 
strange as it may appear, clothes are used equally in cold climates to 
retain the natural heat, and in warm climates to isokte the body from the 
surrounding highly elevated atmosphere and the burning rays of the 
tropical sun. The old lady with her wrap of shawls and fur-lined hood, 
wending her way to her whist party in St. Petersburgh, on a December 
night, has a strange counterpart in the gallant young European officer, 
mounted on his Arab, with his head enveloped in turbaned shawls six 
inches deep, traversing the plains of Hindostan uuder a burning sun in 
the month of June ; yet both are practical philosophers, despite the 
blow-hot, blow-cold objection. The experienced Eussian matron is re- 
sisting a rheumatic attack by interposing a bad conductor between her 
head and the freezing atmosphere without, and thus preventing abstrac- 
tion of her internal heat. The gallant Anglo-Indian is war£ng off a 
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sun-stroke by interposing a bad conductor between his head and the 
scorching atmosphere and burning rays of the sun without 

In selecting clothes for a cold climate, then, as for a hot one, we 
approve of them in an inverse ratio to their conducting powers, and 
may place the textures generally used in the following order : — Wool, 
Cotton, Silk, Linen, In addition to the fact of its worse conducting 
powers, wool, by the friction it produces, assists in keeping up the tem- 
perature. This points it out as particularly suitable for cold climates ; 
again, its powers of absorption, and, when charged with moisture, its 
worse conducting powers, causing it to abstract less heat, contrary to 
what is the case in a marked degree with linen, and in a lesser degree 
with cotton and silk, render it equally the most suitable texture in 
tropical climates. Woollen textures hold a larger quantity of atmo- 
spheric air within their meshes, which further adds to their non-con- 
ducting agency. The form or shape of our clothes is also a matter of 
some importance. We have already mentioned that atmospheric air is 
a bad conductor of heat; consequently, when our clothes are made 
loose and flowing, a quantity of atmospheric air is enclosed between the 
clothes and the person. This assists the clothes in preventing the ab- 
straction of heat, rendering loosely fitting garments warmer in cold 
climates, and cooler in hot climates. These loosely fitting garments our 
police, as well as our military authorities, have wisely adopted. 

It is a great mistake with parents to fancy that they serve their 
children by insufficiently clothing them, in order to make them hardy, 
in climates requiring the extremes of heat and cold to be moderated. 
The idea is unnatural — it is unphilosophical, and the practice is mis- 
chievous. Boys, whilst they take plenty of active exercise in the open 
air, may escape when lightly clad in very cold weather, because in- 
creased heat is generated by their exertions ; but the moment they be- 
come passive, they are in the position of a hothouse plant, suddenly 
placed in the open air with the frost on the ground. 

Felt, which is a very close texture, produced by the interlacing of 
the covering of certain animals, due to a serrated provision which it 
possesses, but which is not visible to the naked eye, is a valuable ad- 
dition to our clothing, and ranks with wool as a non-conductor. It is 
not pliant, however, and consequently is reserved for clothing those 
parts of the body in which pliancy is not so much an object as resis- 
tance and impermeability ; this explains its adoption in our hats, as 
well as back or neck clothing in warm climates, where there is much 
exposure to the sun's rays. 

The present form of our hats I confess myself at a loss to account 
for upon any principle of reason, philosophy, or elegance ! But, as the 
tendency is to ventHate them, we may possibly arrive at some explana- 
tion of it ! 

The colour of our clothes is so far a matter of consideration, that 
light colours possess the property of reflecting the sun's rays, whereas 
dark colours absorb them. The former, therefore, are more suitable to 
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BTiminer and to tropical climates, and the latter to our winter and cold 
climates. We shsdl not dwell upon the refinements of selection of 
colour, as fashion and taste will scarcely tany for our guidance in such 
matters. 

Although ohliged to place linen as the hest conductor, I should he 
sorry to be supposed so unpatriotic as to condemn its use : as an article 
for outer or intermediate clothing, our objection does not hold ; and for 
summer wear and durability, no texture can exceed it in usefulness, as, 
from the perfection to which it is daily arriving, it may eventually ex- 
cel cotton fabrics in beauty. Here are some specimens of Irish linen 
that bid fair to supersede cotton. 

The' first step was getting the mill-spun linen yams, which rendered 
it more even, and better colour ; consequently, required less time for 
bleaching, and gave more rapid return for capital. Power looms are 
now being introduced, which render the linens less expensive. They 
are now as cheap as the !French printed cotton &brics, and wear in- 
finitely longer. 

RESULTS 07 ATTEITTION TO SANITABY IKPEOVEMEKTS. 

But it will be asked, what have you gained by attention to these 
sanitary improvements insisted upon ? It is with no small pride I can 
answer that, without referring to Howard's opinion of the Dublin 
prisons, I can point to instances of progress in this direction in 
our own city when matters were at a low ebb elsewhere. I have 
already drawn your attention to the fact of Dr. Clarke's reduction 
of the infant mortality in the Lying-in Hospital from 1 in 6 to 1 in 104, 
19-20ths of whom died from infantile convulsions. I have now to add 
that, by Dr. CoUins's improvements in ventilation, this mortality was 
stm further reduced to 1 in 666. This astonishing saving of human 
life, amounting to upwards of 600 per cent., was promulgated in Dr. 
Collins' s admirable paper '* On the Prevention of Contagious Diseases 
in the Homes of the Poor," read from the Chair of the CoUege of Phy- 
sicians in February, 1848. Another instance was the reduced mortality 
in the Protestant Orphan Society of Dublin, which since the orphans 
were boarded in the county of Wicklow only amounts to one per cent. 
I need only contrast this with the mortality of the pauper infants of the 
London workhouses in the last century, who died at the rate of twenty- 
three out of twenty-four within their first year. I shall not do more 
than refer to the tables furnished by us of the mortality of the found- 
lings of this city at a much later period, as it is unpleasant ripping up 
a reminiscence so disgraceful to our common humanity. Looking at 
these results, and many others that I could adduce did time permit, do 
the opinions of those who aften that man's average age, under proper 
management should approach to eighty, seem so preposterous ? Do the 
results of our exertions hitherto justify our persistence in the efforts re- 
commended ? I answer — the^verage life of man in England, or death 
age, as it is termed, is now forty-six ; that, honour to the exertions of 
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the late Lord Herbert and Lord Shaftesbury, the death rate in the Bri- 
tish army at home, which averaged 17*5 in 1000, is decreased to 8^ ; 
whilst at Aldershott and ShomdifPe, through the exertions of Miss 
Nightingale and others, it has fallen to 4*7 in 1000. The improvement 
in the sanitary condition of the barracks by ventilation and otherwise, 
gave the following results in the death rate of the different branches of 
the service: — 

Average of ten Tears, 

1887. 
Infantry Regiments, .... 17, 

FootGnards, 20, 

Royal Artillery, 13, 

Dragoon Regiments,. . . . 13, 

It should be mentioned that 1000 cubic feet of atmosphere form now 
the minimum allowance in the military hospitals. 

The same Divine authority that asks, ** What man is he that liveth 
and shall not see death ?*' hath also said, '* The days of our years are 
threescore years and ten." This at least should constitute our standard 
to aim at for every other man, as most of us calculate upon it, however 
unwittingly, for ourselves. 

It now only remains to say one word in apology for this paper. 

"Without assumption, I might claim the power of being able to dis^ 
play more learning in it, had that been my object. I might have grap- 
pled with the cloaca-maniaists (from whom, I honestly admit, I have 
begged the question), and rendered it even sensational, had I so desired. 
But the task I pointed out to myself was more practical — ^namely, to 
enunciate in language intelligible to every householder those neglects 
in the every-day management of our homes and families with which my 
opportunities had long rendered me but too familiar. I now hand it 
over to your tender mercies, and doubt not, from the time occupied in 
its discussion, there are many sages amongst my hearers ready to apply 
the language of the poet : — 

'< < All this is madness !* cries a sober sage. 

Bnt who, my friend, has reason in his rage? 

The ruling passion, be it what it will, 
The ruling passion conquers reason still. 

** Less mad the wildest whimsy we can frame, 
Than even that passion, if it has no aim ; 
For, though such motives folly you may call, 
The folly's greater to have none at all." 
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m. — On Abctic Discotebt. By John Locke, A. B., &c. 

[Read before the Royal Dablin Society, March 20, 1865.] 

Captain Skerabd Osbobn has saggested the project of another ex- 
pedition to reach the !N^orth Pole by Smith's Sound ; and Dr. Petermann, 
of Ootha, a yeteran author on this ^quently-discussed topic (having 
published at different times fifteen treatises on polar discovery), has ad- 
dressed two letters to Sir Eoderick Murchison, President of the Eoyal 
Qeographical Society, advocating in preference the route by Spitzbergen, 
and asserting that the sea is open in winter by this course to the Arctic 
Pole. These communications have been sent in lithograph to a few 
correspondents; the first Paper on Arctic Discovery has been already 
discussed at a meeting of the Geographical Society ; the second, re- 
viewing the comparative progress of Antarctic research, has not yet 
been made public ; but I may observe, that the subject was brought 
before this Society in November, 1860, in a Paper communicated by 
me on Maury's curious theory of the exist^ice of a habitable and tem« 
perate region enclosed within the icy cincture of the Antarctic zone. 

In reading the adventurous expeditions of the voyagers and whalers 
of the sixteenth and seventeenth centuries, in their small and ill-found 
vessels, sometimes not exceeding fifty or sixty tons, one is inclined to 
believe that the Arctic polar space has been repeatedly sailed over by 
these enterprising navigators. But, to come to the present century, we 
find the remarkable fact of a Polynia, or permanently open Arctic sea, 
clearly established by the researches of English, American, and Russian 
explorers. Parry, in 1827, starting from the northern ahoTe of Spitz- 
bei^en, by sledge and boat, reached the latitude of 82° 40', in view 
of an ocean entirely free from ice, and. which would have stopped his 
advance, even if the fioes had not been driftiDg southward more rapidly 
Ihan his sledge travelled in the direction of the Pole. Again, Kane, in 
his sledge expedition along the western shore of Greenland, asserts that 
he reached in latitude 82^ an open sea of a temperature of 36°, with in- 
numeraire birds and seals sporting on its surface ; and Wrangell, in 
his sledge journeys from sundry points on the coasts of Siberia and of 
the Lachow Islands, invariably reached an ocean entirely free from ice 
at from thirty to forty miles from land: — ** We beheld (he says) the 
wide immeasurable ocean spread before oar gaze ; a fearfril and magni- 
ficent, but to us a melancholy spectacle." Melancholy, because that very 
ocean was an insuperable obstacle, as in Parry's case, to his advance 
northward by sledge. There is a vast fund of information on Arctic 
exploration by Russian enteiprise accessible only to the few who are 
acquainted with the Russian language. Wrangell' s narrative has become 
known to English readers through Mrs. Sabine's translation from the 
German edition ; and a joint enterprise, organiled by England and 
Russia, might prove th6 most likely to accomplish results conducive 
alike to the progress of commerce ^4 science. It would assuredly be 
wiser for both Powers to shake haiids within the Polar circle (cold com- 
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fort !) than to meet in arms upon the sweltering sands of Central Asia 
(hot work !) N"ow, in this view of the question, and admitting Peter- 
mann's suggestion of the Spitzbergen route, I venture to submit that 
that island itself, and not a distant British seaport, should be made the 
starting point for the proposed expedition, despatching from England 
for the required purpose an iron steamer of light draught, together with 
all the materiel of residence and comforts, which the commercial re- 
sources^ and mechanical appliances of England can so efficiently supply. 
Government support is not likely to be again conceded to Polar enter- 
prises, except perhaps in the form of a small subsidy, or loan ; but if a 
trading settlement in the Spitzbergen Archipelago is demonstrated to be 
feasible and lucrative, science will follow, as elsewhere throughout the 
world, in the wake of commerce. And what are the facilities and en- 
couragements offered in this remote region to the trader and occasional 
settler ? The largest of the islands is about the size of Ireland ; the 
Gulf Stream there reaches its northern limit, and loses itself within the 
intricacies of the Archipelago, which is manifestly the cause of the 
Spitzbergen winter being milder than the winter temperature of ITova 
Zembla, and parts of inhabited Greenland, ITorth America, and even Si- 
beria, all situate in more southern latitudes. Professor Scott will exhibit 
Dove's maps, illustrating this curious fact by the isothermal curves. 
Again, the ocean temperature off the Spitzbergen coast, as tested by the 
deep-sea thermometers, is but one degree colder than at the same depths 
in the Carribean Sea, the heavier and colder current returning south- 
ward along eastern, or "lost Greenland,*' as it is expressively termed ; 
for that region possessed many colonies of Norwegian and Icelandic re- 
fugees and adventurers, who had settled there so early as the ninth and 
tenth centuries, but of whom now scarcely a trace eadsts, except the 
ruins of their habitations, which seem to have been overwhelmed by 
inundations from the bursting of glaciers. The Gulf Stream must have 
at a former period flowed along this coast; for Hudson, in 1607, 
writes : — **"W"e ran along near the shore, and found no great cold, which 
made us think that if we had been on shore the place is temperate." 
But since Hudson's visit East Greenland has been shut out from the 
navigator by fixed ice floes of hundred of miles in extent; and our chief 
knowledge of " lost Greenland " * is now derived from the land expe- 
ditions of a few travellers, especially of the Danish explorer. Sir Charles 
L. Giesecke, who was Professor of Mineralogy to the Eoyal Dublin Society 
some forty years ago, and communicated a Paper to the Eoyal Irish 
Academy on the subject in 1824. A complete history of his Greenland 
researches is extant in manuscript in the University Library at Copen- 

* There are dim Scandinavian traditions of the existence of a circnmpolar Arctic land, 
Btill inhabited bv a lost pAple, severed from the rest of the world, although no traces 
of any similar tradition have been noted among the natives of the southern hemisphere ; 
yet, if Maury's ingenious meteorological inferences are ever found capable of verification, 
the inter-antarctic spaces would be more likely to attract the refugee or castaway to abide 
within their comparatively milder temperature. 
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hagen, and which Mr. Scott, our acting Professor of Mineralogy, expects 
to obtain and translate into English. Gi^seck^'s curious and valuable 
collection of Greenland minerals in our Museum have been accurately 
classified and arranged by the Kev. Professor Haughton, and are sup- 
posed to be analogous to the characteristic mineralogy of the Spitzbergen 
Islands,* in which are found various ores, and, what is even more im- 
portant for the settler and trader, beds of bituminous coal. Drift-wood 
also is borne to the shores in great quantity by the Gulf Stream ; and 
the wood hills (described by "Wrangell in Kotelnoi) consisting of inter- 
stratified sandstone and trunks of resinous trees, are stated to be found. 
However, even if delay occurred in procuring sufficient fuel on the first 
organization of a settlement, the marine and mineral oils (the latter of 
which are gradually coming into economic use both for heat and light, 
and motive power on sea and land) would amply and cheaply suffice for 
the brief interval. Fossil ivory is not so plentiful in Spitzbergen as in 
Northern Siberia and the Lachow Islands, where in many spots the soil 
is actually composed of masses of bones of the Mammoth and other ex- 
tinct Mammals, bound together by frozen silt and mould. These im- 
mense deposits of fossil reUquicB in certain detached localities is one of the 
strangest of geological puzzles. It is exemplified even in Ireland by 
the great number of skeletons of the C&r^us megcteeros found in parti- 
cular spots in bogs, or in the lacustrine marl. Dr. CartCi in a Paper 
read before the late meeting of the Geological Society of Dublin, states 
that in one circumscribed spot of little more than half a mile in length on 
the River Commogue, in the county of Limerick, horns and other por- 
tions of forty skeletons have been dug out within the last few years ; and 
the peasantry, who sound the marshy soil for these with long iron rods, 
the bone or palmated horn returning a dull and peculiar sound, expect 
to exhume many more antlers and bones in the same locality. 

But — to return from this digression — the first principal resources of 
Spitzbergen trade would probably consist in Nar^ai ivory, the marine 
oils, and the peltry trade. The Arctic Bear and "White Fox are nume- 
rous, also the Reindeer, which remain throughout the year, the vast dis- 
tance from other lands, either insular or continental, and the intervention 
of seas never completely bridged by ice, preventing migration. The 

waters teem with fish, and with the Cetacea and Seal tribes. Parry 

foand the vegetation rich and plentiM in Hecla's Cove and other loca- 
lities ; and, besides the nutritive mosses and other crytpogalnous plants 
both of land and sea, ninety-three phanerogamous species were ob- 
served. 

Among the multitudinous varieties of birds, the Northern Grouse 
{Lagopus ht/perhoreus) the Ring Plover, Auks, Guillemots, Puffins, the 
graceful Eider Duck, and Bernacle Goose, with others of their kindred 



* The precious garnet is the only gem observed in the Spitzbergen islands ; but the 
mineralogy and geology are as yet little known. 
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tribes abound. Richardson's Skua sweeps with ample wing through 
the snow storm; and the notes of the beautiful Snow Bunting {JSmheriza 
nivalis), the only song-bird of Spitzbergen, enliven the dreariness of 
the misty ravines and frozen plains. Several of these species furnish 
large resources of agreeable and wholesome food, easy of preservation for 
any length of time in that climate ; and the uncommon beauty, grace- 
ful movements, and varied habits of the innumerable seafowl, give to 
these inhospitable solitudes a cheerful life, and continual opportunities 
of observation and amusement, which the Arctic traveller only can un- 
derstand and appreciate. 

These few remarks, I trust, are sufficient to prove the feasibility of 
a permanent settlement on these islands, even within the Arctic circle, 
and to prove that a continued residence is consistent with the preserva- 
tion of life and health : a confirmatory fact adduced by Petermann in a 
former treatise may be added — that Mr. Crowe, then British Consul at 
Hammerfest, testified that a Russian, named Gharastin, had resided 
in Spitzbergen for fifteen consecutive years. The Russian hunters 
also, who sometimes remain during the winter months, describe the 
weather as milder than in parts of the Siberian mainland. 

In adverting to the plentiful supply of carbonaceous food, so neces- 
fiary to support the fire of life in regions of extreme cold. Professor Owen 
eonjectures that the Manatee may be found in the Spitzbergen waters, 
and identifies this strange creature, the most like man in appearance 
and functions of all marine animals, with the mermaid of Norwegian 
story ; but I venture to think that another of the herbivorous Cetacea, 
the Rytina stelleri, which has been totally exterminated by the voracity 
of the whalers and Esquimaux in Behring's Straits, is much more likely 
to be met with than the Manatee, a creature hitherto found only in tro- 
pical waters. The fiesh of both animals is described as tender, and of a 
delicious flavour, like pork or veal. 

Some members present may remember a Captain Semmes about 
thirty years since, of whom Alexander V. Humboldt makes a sad com- 
plaint (recorded in the **Kosmos," vol. i., p. 161), that he worried him 
and Sir Humphrey Davy to join in undertiing a subterranean expedi- 
tion to the centre of the earth, maintaining that in or about lat. 82 deg. 
there was an enormous opening, from which issued the Auroral lights, 
and through which a descent into the hollow sphere could be easily ac- 
complished. It is not intended to insinuate that scientific gentlemen of 
our day entertain such extravagant ideas, though they will naturally be 
enthusiastic, each in his special department, in the anticipation of 
curious discoveries in a region hitherto unexplored by man.* Mere 
scientific researches, however, will not induce a great mercantile people 



* It is curions, that in Spitzbergen the mean decIinaUon of the needle from the geo- 
graphical meridiau has not usdergone any sensible yariation for the last one hundred 
3'car8. 
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to risk farther loss of life and treasure. In England commerce has 
been from the earliest period of maritime discovery the pioneer of know- 
ledge ; and I repeat, that the most practical method of insoring success 
is the establishment of a trading settlement within the limit of the Arctic 
circle Itself. If such a settlement be found practicable, and consistent 
with the sustentation of life and health, and if the fact is satisfactorily 
confirmed of an ieeless and open Arctic Ocean, of comparatiyely mild 
temperature throughout the year, Spitzbergen appears to offer a suitable 
staiidng point and secure platform to plant the lerer of discoTery, in 
endearouring to reach the [JNTorth Pole. 



ly. — BoiAiriGAi:. Notes is the Midland Cottnties. By F. J. Foot, If. A., 

F.B. G.S.I. 

[Read before the Ketaral Hutory Society of Dublin, December 2, 1864.] 

The great central plain of Ireland, although generally monotonous 
from its flatness, and affording but few attractions to the lover of flue 
scenery, is by no means devoid of interest to the botanist. And yet 
how many a one, bent on a summer's ramble through the wilds of 
Kerry, Cork, or Connemara, flies by rail through the uninviting plain, 
only longing to reach his destination, without knowing that he ia pass- 
ing by many interestiag plants ! Although no actually rare plants 
occur, yet some are occasionally met with, which one would hardly ex- 
pect to find, several of them being by no means common, or at least 
very local in their distribution. The River Shannon and its tributaries, 
which drain the plain, form a great natural mode of conveyance for trans- 
porting the seeds and spores of plants from one locality to another over 
a very considerable area. The plain is chiefly composed of the carbon-, 
iferous limestone, from beneath which the older rocks occasionally 
rise, forming hills, which, though seldom attaining 1000 feet in height, 
are conspicuous features, relieving the general monotony of the land- 
scape, besides affording for plants a change of soil and habitat. Having 
been engaged for the last three years on my survey duty in the respec- 
tive districts around Mullingar, Athlone, Ballinasloe, and Longford, I 
venture to present to your notice a list of some of the more remarkable 
plants that I met with. The coimties^ or parts of counties, which I 
have examined are — ^East Galway, King's County, Westmeath, Long- 
ford, and Eoscommon, and are in provinces 24, 25, 27, proposed by 
Professor Babington as convenient and natural divisions of the country 
for botanical purposes, in a paper read before the Dublin University 
Zoological and Botanical Association, February 18, 1859.* I shall, 
mention the plants in the succession of their Natural Orders. 

♦ " Hints towards a Cybele Hibernica," in " Katural History Review and Quarterly 
Joamal of Science" for October, 1859, p. 653 ; also, ** Proceedings of the Dublin UniTer- 
litjr Zoological and Botanical Ajtociation," vol L, p. 246. 
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PHANEBOOAMIA. 

Thalictrum minus, — This pretty little, and decidedly local, plant 
grows in great abundance among the shingle, and in the crevices of the 
limestone rocks on the shores of Lough Ree, in the counties of Long- 
ford, Roscommon, and Westmeath. 

Thalictrum flavum. — This is another plant of local occurrence, 
though generally abundant in its respective habitats. It grows plen- 
tifully in meadows in the county of Longford, on the banks of the River 
Inny, one of the main tributaries of the Shannon. 

Chelidonium majus is to be met with in many places on shady walls 
in the midland counties. It is very plentiful in Westmeath, Roscom- 
mon, and Longford. 

Brosera rotundifolia, — Abundant in all the bogs. 

D. Anglica — D, longifoUa, — ^I met these two species growing in 
great abundance along with D, rotundifolia at Cloghan Lough (county 
of Roscommon) — ^a pool in the bog on the east side of the River Suck, 
two miles E. S. E. of Ballygar (county of Galway). 

Saponaria officinalis, — ^This beautiful and local plant I have only 
met with in two localities, viz., on a waU near Cloondara, and at Moy- 
dow, county of Longford ; in both localities it flowers double. 

Arenaria trinervis, — On a roadside in the neighbourhood of Athlone, 
county of "Westmeath, but in no great abundance. 

Euonymus Mtropaus, — The Spindle Tree grows plentifully on lime- 
stone crags on the shores of Lough Ree, in Westmeath, Roscommon, 
and Longford. I never saw it more abundant than at Rathcline, 
county of Longford, where early in October its beautiful and peculiar 
crimson berries contrast pleasingly with the surrounding autumnal 
tints. 

Frunus padus, — Sparingly on the banks of the Suck, near Ballina- 
sloe. In Ireland this plant is chiefly recorded from the north. 

Geum rivale, — Occasionally to be met with, but in no great abun- 
dance, in crevices of the limestone rock on the shores of Lough Ree ; 
also on the roadside near Glassan, county of Westmeath. 

Rubus idaus Frequent in woods along the shores of Lough Ree 

and Lough Ennel, county of Westmeath. 

R, saxatilis, — This beautiful bramble grows in the greatest abun- 
dance on the shingle and on crags on the shores of Lough Ree, in the 
counties of Westmeath, Longford, and Roscommon; very abundant at 
Rathcline and Cashel, county of Longford, where the limestone forms 
rocky hills, clothed in places with natural wood ; also plentiful on the 
shingly shores of Lough Ennel, coimty of Westmeath, at Belvidere. 

Ruhus fruticosus, — I have not gone into the several varieties (or 
6u^ -species) of this very variable species ; but probably most, or at least 
many of them, occur in suitable localities in the midland counties. 

Sedum telephium. — ^I found this rather uncommon plant growing 
sparingly on Carberry Island, Lough Ree, near Athlon© ; also on an old 
road near Ballinalee, county of Longford. 
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MgopoUum podagraria. — On the roadside at Glossan, county of 
Westmeath. This nmbellifer, though very abundant in the north, is 
not much known in the south or midland counties. 

Viburnum opulus, — The Guelder Eose is very plentiful in shady 
woods and hedges, and on wooded crags, all through the midland 
counties, 

Galium horeaU, — This very local plant grows in rank luxuriance 
among the shingle on. the shores of Lough Bee, in the coimties of 
Westmeath, Longford, and Eoscommon, associated with Ruhus saxatilii 
and Thalietrum minus^ the three giving a thoroughly natural stamp to 
the Flora of the place. It also grows sparingly at Lough Gara, county 
of Eoscommon. 

Tanaeetum vulgare. — Near Ballyraore and Mullingar, county of 
Westmeath ; also sparingly in the neighbourhood of Longford. 

Pyretkrum pa/rthenium. — Sparingly in the neighbourhood of Long- 
ford. Eesides these I did not meet with any of the rarer Compositae; 
Senedo jaeohiBa varies considerably according to situation ; and Senecio 
pisco'us is not uncommon on the edges of bogs. 

Digitalis purpurea, — On other occasions I have alluded to the oc- 
currence of Digitalis in limestone districts. It grows abundantly all 
through the midland counties. A pure limestone soil is unfavourable 
to its welfare, but it prospers well on impure cherty and earthy lime- 
stone ; in fact, a certain percentage of lime does not injure it* I have 
observed that Blechnum spicant, also avoiding pure limestone, is fre- 
quently a cohabitant of Digitalis. A pure limestone soil is not more 
deleterious to Digitalis than it is to the Ericaceae and several Ferns. 

Smtellaria galerieulata. — Tolerably abundant in woody places on 
the shores of Lough Erne, county of Westmeath. 

Uiricularia vulgaris, — In watery ditches near CastlepoUard, county 
of Westmeath ; it is an excellent plant for an aquarium, being both 
ornamental and easily grown. 

Lysimachium vulgare, — IN^ot common. It occurs on the south-east 
shore of Lough Ennel, and also in meadows on the banks of the Inny, 
associated with Thalietrum flavum ; also at Lough Key, county of Eos- 
common. 

Polygonum historta, — ^I met with this rather rare plant growing 
pretty freely on the banks of the Suck, near Ballinasloe, in the same 
place as Prunus padus above mentioned. 

Salix pentandra. — The Bay-leaved Willow, perhaps the most beauti- 
ful of the Amentacese, is not uncommon along the banks of the Suck, 
near Ballinasloe. 



* Benbolhen and tbe mountains about Glencar, near Sligo, are good instances of 
this. They are composed of dark grey or black earthy limestone, with bands of shale and 
nodules of chert, and occasional beds of purer limestone. Digitalis grows all over them 
iu the greatest abundance. 
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Orchis morio, — ^The green-winged Meadow Orchis grows in great 
plenty, generally on the eskers in the counties of Boscommon and 
Gal way, in the neighbourhood of Athlone and Ballinasloe. 

Orchis mascula, 0, p^ramidalis, 0. maculata^ Oymnadmia conopsea, 
are aU plentifully distributed through the midland counties in suitable 
localities. 

Hahenaria hifolia and J2I elorantha are rather lockl plants. They 
are plentiM on the southern shores of Lough Ennel, county of West- 
meath. 

ITahenaria viridia is generally distributed through the midland 
counties. 

Ophrys apifercu — I was fortunate enough to meet with the Bee 
Orchis growing rather sparingly on the south-east shore of Lough 
Ennel. I have not heard hitherto of its being recorded so far inland. 

Mt/drocharis morsus-rana. — ^Plentiful in watery ditches about Mul- 
lingar. 

Anacharis alsinastrum Now too abundant in our canals, and fast 

spreading into the Shannon and other rivers communicating with them. 
It has to be dredged out of the canals to prevent its obstructing the 
navigation, and is then in many places used as manure. I have fre- 
quently searched for the male flowers, but without success. 

Sagittaria sagittifolia. — In the Grand Canal, west of Longford ; and 
Lough Key, county of Boscommon. 

FILICES — ^FERNS. 

Grammitis ceterach is decidedly of local occurrence in the midland 
counties. I found the variety sinuatum growing freely on an old wall 
near Ballinasloe along with Cystopteris fragilis, 

Polypodium vulgare, var. semilacerum On a limestone rock on. 

Carberry Island, Lough Eee, near Athlone. 

Cystopteris fragilis, — Near Ballinasloe, and also west of Woodlawn, 
county of Gal way; veryabimdant in several parts of the county of Eos- 
common, both on roadsides and in chinks in the limestone rock ; on. 
roadside south-west of BaUymore, county of "Westmeath. 

Polystichum angulare, P, aculeatum, P, lohatum, — All abundant in. 
shady hedges. Near Aughrim, county of Galway, the variety lonchi^ 
tioides is very plentiful and well marked, some plants at a first glance 
looking extremely like P. lonchitis, 

Lastrea oreopteris, — There are few localities in the midland counties 
suited for the growth of the Mountain Fern j I have, however, met with, 
it lately growing sparingly on Slievebawn Hill, county of Boscommon, 
on the Old Bed conglomerate, and on Silurian shales. 

Lastrea fcmisecii. — Bree's Tern occurs plentifully at the edges of bogs 
and in shady places on siliceous or earthy soils. It seems to avoid a 
pure limestone soil. 
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Sf/menophifUum Tunhridgense, — ^At a former meeting of the Society 
I recorded the occurrence of this Fern on conglomerate rocks in the 
neighbonrhood of Longford. I have since searched similar places, ap- 
parently well suited for its growth, but without success. It grows in 
the greatest luxuriance in the gneissose hills, on the south side of 
Lough Gill, near Sligo, so that it is not improbable that the plants of 
the Longford station may be a waif from Sligo. 

Asplentum ruta-muraria, var. attenuata. — I also recorded at a former 
meeting the occurrence of a well-marked yariety of il. r. murariaj on a 
wall near Athlone.* 

Botryehium lunaria — By no means common in the midland coun- 
ties. I met with it on an esker, a few miles north-east of Athlone. 
Some years ago I saw plants gathered at Doon, King's County. 

Ophioglosmm vulgatum — Very abundant in pastures all through 
these counties. 

IiTCOFOniAGEJB. 

Lyeopodium selago — Common in all the bogs. 

X. selaginoides. — ^Yery abundant on the shingly shores of the West- 
meath Lakes, particularly Lough Ennel ; on the mossy slopes of the 
canal cuttings near Mullingar. 

Isoetes tacustns. — ^Abundant in the shallow waters near the edges 
of all the lakes. 

I have not gone into the Algse, but I could not help observing the 
following — 

Nostoe commune. — In abundance in the hoUows of limestone rocks 
in the county of Eoscommon. 

Chatophora endiviafolia, — ^In wet crevices of the rocks, and at the 
edges of springs and streams in the same county. 

Batrachospermum moniliforme. — ^Very abundant in the Kiver Suck, 
near Ballinasloe, and in the same neighbourhood. 

B, vagans, — ^Plentiful in Cloghan Lough, a bog pool on the east side 
of the River Suck, near Ballygar, county of Galway. 

Mr. Poot's paper was illustrated by dried specimens of some of the 
rarer of the plants mentioned in the foregoing list. 

Pr. Moore said, he considered the paper just read a very appropriate 
one for the Natural History Society of Dublin. Although to the ex- 
perienced botanist the plants noticed might not at first seem to possess 
much interest, judging from their comparative rarity in Ireland they 
were important in a distributive point of view, their habitats being in 
the midland counties, which were less known to naturalists than the 
seaboard counties. He had some experience of this fact lately, when 
endeavouring to collect data for a small work about to be published on 
the distribution of the Irish plants. He and the gentleman with whom 

♦ " Proceedings of Natural HUtory of Dublin'* (1862-8), vol. iv., p. 58. 
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he is associated in this undertakings had procured good lists of the 
plants which grow in most of the seaboard counties, but could obtain 
very little assistance from persons in the midland counties, which in many- 
instances would have to be left blank in the first edition, consequent on 
the small amount of valuable information they had got. In this respect 
he therefore considered the contribution of Mr. Foot valuable ; it being 
from such observers as he, who are in the country during the whole 
year, we are likely to get faithfiil lists of the plants which inhabit dif- 
ferent localities, and not so much from those who make merely annual 
excursions to the more interesting portions of the country, which for 
the most part are pretty well known already. As an instance of this, 
he might state that during the present year a very important addition 
to the Plora of Ireland, and also of Britain, had been made by a young 
lady residing in the county of Galway. He alluded to Neotinea intacta, 
a pretty orchidaceous plant, which was discovered at Castle Taylor 
during the first week in May. Had the lady not been, on the spot at 
that early period, the plant would have still remained unknown to us 
as an inhabitant of the British Isles, as it speedily disappears after 
flowering, and not a vestige of it is to be seen in June or July, when 
botanists generally think of making excursions. It might not be inap- 
propriate to mention another interesting addition which had been 
made to the Irish and British Floras during the present year by himself. 
When at Brandon, in the county of Kerry, collecting mosses and Hepa- 
ticse to send to German correspondents, he visited a large lake near 
Castlegregory, which seemed inviting to the botanist from its position 
in Tralee Bay. In it he discovered for the first time Potamogeton nttens, 
a plant long known to inhabit the Continent of Europe, though pre- 
viously unknown to the British Isles. These facts were encouraging to 
the young botanists who are members of the N'atural History Society of 
Dublin, showing as they do that the careful observer has yet something 
to expect for his trouble. Besides, our young friends have it in their 
power to add many important data connected with the geographical 
distribution as to our plants in this country, which is so peculiarly cir- 
cimistanced that the extreme outliers of the South American Flora 
reach the south-western counties, and there meet the outliers of the 
Flora of the Pyrenees and other Continental countries. In concluding 
these remarks, he woidd only further observe that he considered the 
thanks of the Society due to Mr. Foot for the communication just read. 

Mr. Archer then drew the attention of the meeting more particu- 
larly to the forthcoming work alluded to by Dr. Moore, and distributed 
copies of the prospectus amongst the members present. The first edi- 
tion of the book is to be entitled " Contributions towards a Cyhele Hi- 
hemica,'* and is being prepared under the authorship of Dr. D. Moore, 
F. L. S., and of Mr. A. G. More, F. L. S., who have undertaken the 
task free of all expense; and, as is implied by the title, it is intended 
to be a catalogue of Irish plants with regard to their geographical dis- 
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tfilmtiaEi in tiie proyinoes and counties, as sketched out by Professor 
Babington, of Cambridge, in a paper read before the Dublin XJniyersity 
Natural Science Association in 1859. The work will, for the present 
at leaEtt, be restricted to flowering plants; and it is proposed that it 
should be circulated amongst botanists throughout Ireland, in the 
hope of exciting some interest in the subject, tibereby collecting, too, 
additional materials to assist in filling up the blanks which must doubt- 
less occur in regard to various as yet comparatively little known parts 
of the country in a botanical point of view, and thus enabling the au- 
thors at some future time to produce, in the form of a second edition, a 
more perfect *' Cybele," — one that may indeed serve as a supplement, 
as regards the Flora of Ireland, to the valued and well-known *VCybele 
Britannica" of H. C. Watson. The '* Contoibutions" will form a 
demy Bvo volume, about the same size as that of '' Babington's 
Manual of the British Plora," with a map of Ireland, divided into 
provinces. It is proposed to distribute copies to such individuals as 
wiU undertake to supply the desired information, on their engaging 
to send them back to the authors, so as to enable them to arrange the 
second edition. Subscribers of £1 to the Publication Fund will receive 
two copies of the work, when published; and subscribers of 10«. will 
receive one copy. For the forthcoming work, which has been a deai- 
deratum, and which must commend itself to all interested in botany, 
the following will gladly receive subscriptions : — D. Moore, Ph. D., 
F. li.S., Botanic Garden, Glasnevin; A. G. More, F.L. S., Eyde, Isle 
of Wight; E. P. Wright M.D., F.L. S., 6, Trinity College, DubHn; 
William Archer, 21, Upper Pembroke-street, Dublin; or Messrs. 
Hodges, Smith, and Co., Booksellers to the University, Grafton-street, 
DubHn. A list of subscribers will be published. 

Mr. Andrews said that he must fully concur in the statement made 
by Dr. Moore with reference to the paper from Mr. F. J. Foot. It was 
very desirable that We should possess accurate botanical notes of each 
district or locality in Ireland, and especially with reference to the ha-, 
bitats of plants geologically, and to the extent of their distribution, as 
forming links of connexion with Continental species, or with those of 
other parts of the world. Mr. Foot had enumerated a list of plants in 
the midland counties, which were generally found in the carboniferous 
limestone formation, which spreads over extensive ranges in the inland 
counties. Mr. Foot, from his position on the geological survey, had the 
most ample means of accurate information, and opportunities of examin- 
ing our native plants, more particularly those early flowering plants 
of the limestone, which, often unnoticed, pass away before botanists in 
general have time at their disposal to look for them. Not many years 
since it was too much the custom to rest satisfied with the decisions 
of a few individuals od all branches of natural history; and when the 
" Fkrar Hibemica" was produced, none would venture to suppose that 
plants could be found to exist in the country beyond those recorded iu 

VOL. VI.— n. Q. J. s. G 
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that excellent authority. From year to year, however, many important 
facts have proved the contrary. It was therefore very essential that 
the puhlishmg of a " Cybele Hibemica" should receive from us every 
assistance ; and it would be highly necessary that such a system of pub- 
lication shotdd be extended to all the departments of natural history of 
this country. It was no unusual instance to see works emanating from 
the English press purporting to be " Histories" of such and such 
branches of natural history of Great Britain and Ireland, whereas, if 
we search the latest publication of the day, we should find how incom- 
plete they were with regard to this country. Other features with re- 
gard to our labours here, and which are not creditable to us, are the 
constant references to the authorities in England for decisions on differ- 
ent points of discoveries made in this country. We have men of science 
among us, who are competent to work out correctly such seeming diffi- 
culties ; and beyond reference for comparison to more extensive museums 
or collections, we have ample intelligence to arrive at accurate cod elu- 
sions. The book now proposed, a " Cybele Hibemica," should have 
his cordial support. 

V. — OnEntozoa feom some Animals in the Royal Zoological Gaedens, 
Phcbnix Paex, Dublin. By Aethite Wynne Foot, M. B. 

[Read before the Natural History Society of Dablin, December 2, 1864.] 

The first specimen of these parasitic animals which I now bring for- 
ward is a portion of a broad Tapeworm, whicb was found in the den of 
the Polar Bear {Thaloiaactos marttimus). The piece is twenty-five 
inches in length, composed of numerous segments slightly overlapping 
each other, so as to give a kind of serration to the lateral margins of 
the worm. Their average lateral width is half an inch, and their 
vertical width the twelfth of an inch. The segments are sexually ma- 
ture, being each crowded with ova. The reproductive orifices are si- 
tuated in the median line, the series of the genital pores making a 
very perceptible dusky streak running down the centre of the chain. 
The whole appearance of the worm justifies the characteristic name 
sometimes given to the broad Tapeworm in Germany of Bandwurm 
or Ribbonworm. 

It is a general observation that in the Bothriocephali whole series 
of segments pass off spontaneously, but never single segments, as in the 
Taeniae.* This series of segments on the table seems to be from the 
central part, or from near the lower extremity of the animal, the ante- 
rior part of the typical species being very narrow, enlarging gradually 
from above downwards, till, about the six-hundredth segment from the 
head, according to Leuckart, the first sexually mature joints, or pro- 
glottides (as Dujardin called them)t commence. There is, however, a 

♦ Kiichenrneister's " Manual of Parasites'* Syd., Soc., p. 106. 
t " Annales des Sciences NaturelW (1843), t xz.. p. 341. 
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case exceptional to the gradual increase in lateral width of these worms 
in the recently described BothrioeephaluB eordatus, which is figured in 
Cobbold's fine work on ** Entozoa." In this worm the increase in 
width is so rapid, that the anterior end of the body becomes lancet- 
shaped, and only about fifty joints are immature.* 

These twenfy-five inches of parasite form a portion of the strobila of 
some variety of the broad Tapeworm, strobila being the name given by 
Van Beneden to the entire collectiye series of segments, mature and im- 
mature, which form the jointed compoteid body in this class of ani- 
mals. Beside it there has been put, for the sake of contrast, seventy-two 
inches of the narrow Tapeworm passed by one of the Dublin city 
police after the administration of castor-oil and turpentine. 

The occurrence of the broad Tapeworm in the Polar Bear suggests 
the interesting inquiry, are the animals of Northern Europe as subject 
to this parasite as we know the human inhabitants are; and will locality 
enable us to predict the existence of this worm in animals, as it wiU in 
men? 

All the parasites known fiimiliarly by the name of Tapeworms were 
grouped by Budolphi under the name of Cestoidea, from their flattened 
band-like appearance. 250 distinct forms of cestoid worms have been 
described ; and Cobbold, assuming that we may rely upon at least 200 
genuine species, has proposed the division of Kudolphi's group Ces- 
toidea into funilies : — 

r TsBniadaa (Fam. i.) ; 

Cestoda i Bothriocephalidae (Fam. ii.) ; 

L Tetrarhyncid© (Fam. iii.) ; 

a classification which is recommended as much by its simplicity as its uti- 
lity. To the first family — ^the TsBniadsB — the specimen from the human 
subject belongs ; to the second &mily — the Bothriocephalidae — the spe- 
cimen from the Polar Bear belongs. The Bothriocephali being no longer 
regarded as species of the Tseniad, but a distinct family, the old Linnsean 
title of Tania lata, adopted to indicate the broad Tapeworm as distinct 
from the narrow one, is falling into disuse, being supplanted by the 
name Bothriocephalus, derived from the very peculiar pits or grooves 
near the head, which constitute an anatomical distinction between 
the two families. 

The Bothriocephalus Uxtus of man, first correctly described by Brem- 
8er,f is not only confined to the inhabitants of Europe, but is even li- 
mited to certain parts of that Continent. Foremost among these, ac- 
cording to Leuckart, are the Cantons of West Switzerland, with the 
adjacent French districts. In Geneva, according to Odier, almost a 
fourth part of all the inhabitants sufier from Bothriocephalus latus» It 
is also common in the north-west and north provinces of Eussla, Sweden, 



• Cobbold, op. eit,f p. 299. f Kilchenmeister, op. cii., p. 96. 
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ftiid Poland. The few instances in which this worm has been found in 
America were air cases of importation by travellers.* 

The geographical distribution of the Bothriocephaliis of man being 
certainly limited, we are in search of evidence to show if such is ako 
■. the case with the Bothriocephalus of the loWer animals. There are 
some facts which seem to admit of such a supposition. The Bothrioce- 
phalus latm itself, according to Pallas, quoted by Leuckart, is not rare 
in the dogs of Southern Russia, and Von Siebold has received it also 
from a dog in Pomerania. LiMnsBus observed it also in Swedish dogs. 
The Bothriocephalus cordatuB has been found in considerable numbers in 
the dogs of North Greenland, as well as in the human population. Of 
twenty specimens recently described by Leuckart, nineteen were from 
dogs^ and one from the human body.f The portion'of Tapeworm passed 
by the Polar Bear — an inhabitant of those parts of Europe where men 
are subject to the broad Tapeworm — ^is undoubtedly a part of one of the 
IBothriocephalidse ; but whether it is the Bothriocephalic latus of man, 
or to which of the twenty-five species of the genus it belongs, is diffi- 
. cult to decide in the absence of the head or the anterior part of the 
.strobila. 

The development of the Bothriocephalidse is not so completely made 
out as is that of the TaeniadaB. In accordance with the general plan of 
generation in the cestoid worms, the ova contained in the ovary of a 
mature segment, or proglottis, of the broad Tapeworm, must find their 
way into the body of some other animal; in which they will be deve- 
loped to a certain degree, and no further, until that animal has been 
devoured by some other, belonging to a higher species, to whose intes- 
tine when they have been transferred, these hitherto only partially 
developed worms will there attain their perfect and final condition. 
"What the animal is which receives and partly developes the eggs of the 
broad Tapeworm, and which when eaten by man will be the means of 
introducing into his body the Both/riocephalm lotus, is the link which is 
wanting. We know that link in the case of the common Tapeworm — ^it 
is the pig. "We can only conjecture it in the case of the broad Tapeworm. 
There are reasons for believing that it is from fish the inhabitants of 
those parts of the Continent of Europe where the parasite is endemic are 
infected. It appears that the ova of the Bothriocephalidse are not Ca- 
pable of developing an embryo after their escape from the ovary of the 
mature segment until they have been immersed in water for a period of 
from four to eight weeks. J After the expiration of this variable period, 
the lid with which the egg is furnished opens, and permits the escape 
of a fully developed ciliated embryo, which, after the rotatory fashion 
of Vol vox, swims about for several days, when the ciliated envelope 
bursts, allowing the exit of a six-hooked non-ciliated embryo. These 

♦ Weinland, " Essay on the Tapeworms of Man,** p. 59, quoted in Cobbold'fl ** En- 
tozoa,'* p. 292. 

t Cobbold, op, eit.^ p. 299. J Ibid., p. 293. 
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acts haTe been described and figured by Lenckart. The embryo now 
only wants to find a suitable host, within whose body it niay attain its 
larval or encysted form ; it is fully prepared, as soon as it obtains an en- 
trance, to maintain its position by the coronet of hooks with which its 
anterior extremity is armed. There isi under the microscope the head 
of an encysted worm from the peritoneum of a Callithrix monkey, which, 
though the immature form of a narrow Tapeworm, serves to illus- 
trate the manner of anchorage of the larva of Bothriocephalus ; for in 
this phase of their existence the embryos of TaeniaB and Bothriocephali 
are precisely similar, widely different as are the forms of the so-called 
" heads" of these worms subsequently.* I have also put on the table 
a earmine injection of the uterus and testicles of a Tapeworm, and a 
specimen showing the ovary and eggs of a mature segment of the worm 
from the Polar Bear. The hosts which answer the purpose of the young 
Bothriocephali foimd in animals are some of the marine Vertebrata ; for 
many cestoid worms are known to pass their larval or immature stage 
m the liver or peritoneum of fish, where they become encysted, and in- 
crease in size, but do not become sexually ripe from the absence of the 
conditions necessary to the attainment of this state ; and should their 
hosts, the fish, perish without having been devoured by an animal of 
prey, the sexless cestoidea will perish with them without leaving any 
progeny. 

To Von Siebold we are indebted for much light on this subject. He 
observed that in certain neighbourhoods the sticklebacks were infested 
by a kind of taenoid parasite, which lies free in the cavity of the abdo- 
men, and often distends the body of its host to an unusual size. As 
long as the parasite remains in the stickleback its joints and sexual ap- 
paratus remain undeveloped ; but in the intestine of many of the water 
fowl, herons, gulls, and divers, which prey on these sticklebacks, a 
sexually-matured Tapeworm, recognised by the name of Bothrioce- 
phalus nodosus, had been known to exist. He discovered that this 
matured worm was the parasite of the stickleback in its further and 
final stage of development, entered upon as soon as its former host, the 
fish, had been digested in the bird's stomach, this process having re- 
leased the larva from its intra-capsular imprisonment. An encysted 
worm is found in the liver and peritoneum of certain species of salmon, 
which will not become mature until it has obtained entrance into the 
intestine of the pike or perch, where it becomes the broad Tapeworm 
known by the name of IJriaenophorus nodtdosm. Another example occurs 
in the case of Ligula Bimplicissima^ infesting the abdominal cavity of 
various species of carp, whose sexual organs are and remain undeve- 
loped as long as the worm resides within the fish ; whereas when the 
latter is eaten by duckSj waders, or other water fowl, the entozoon 
conveyed into their intestines attains perfect sexual development. 
Though these facts do not throw much light on the early history 

* Von Siebold on " Wortaa," Syd. Soc, p. 36. 
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of the Bothrioeephalus latus of man (for, except in the case of the 
red mullet, where some of the intestines are considered a delicacy, 
we are not in the habit of eating the parts of £sh in which the larval 
form of the worm dwells) ; they account for its discovery on one occa- 
sion by CrepHn in the cat, which eats with relish the refuse of fish.* 
The Polar Bear in the Zoological Gardens has been in the habit of 
getting, among other food, three pounds offish, generally conger eel, every 
day for several years; and we may be allowed to conjecture that 
it is from this source he h«w derived the semi- developed animal 
which in his interior became matured into a full grown Bothrioce- 
phalus. There are other animals in the Gardens, as the Seal, fed with 
the flesh of the conger eel ; but it does not follow that the embryos must 
be in them developed into broad Tapeworms ; for every species thrives 
and undergoes its metamorphoses only in a particular and appropriate 
species of animal, as in the case of the encysted worm, Cysticereus put- 
formis, found in the Hver and peritoneum of hares : if it be eaten by 
a dog, it will be developed into the Tania serrata ; if it be eaten by 
a gamekeeper or poacher, it will be developed into the Tania solium : 
if it be eaten by a cat, there will be no jointed Tapeworm developed at 
all — ^the Cysticercus will die in a short time. 

Perhaps it is on account of his northern origin that this develop- 
ment has taken place in the Polar Bear. He comes from latitudes where 
the broad Tapeworm is common, and the narrow Tapeworm rare, as far 
as man is concerned. There may be something in his organization, in 
virtue of his Arctic parentage, to account for the fact, that the fish of 
the British seas, containing, as some of them do, elements capable of 
being developed into broad Tapeworm, can originate in him a Bothrio- 
cephalus; but cannot — or very rarely do so — in the British ani- 
mals, as cats, for instance, which feed on the same fish in these 
latitudes. This Polar Bear has been six years in the possession of the 
Zoological Society ; and it may be said that he brought the worm with 
him from his northern home, for these animals are remarkably fond of 
fish, and especially of salmon, in which an embryo, capable of being 
developed into a broad Tapeworm, resides ; and so active in the water 
are these Bears, that they have been seen to catch a salmon in its own 
element ; yet men and lower animals eating salmon freely in Great Bri- 
tain do not get broad Tapeworm. The Eussians are particularly fond of 
eating raw salmon, which they wash down with a ** botka," or measure 
of brandy, no doubt with the view of counteracting the unpleasant 
effects such food may give rise to. The President of this Society has, 
when travelling in that country, eaten as much as half a pound of un- 
cooked salmon. Dr. Huss, of Sweden, attributes the frequency of Both-- 
rioeephalm latus on part of the Lapland frontiers, in Finland, and on 
the shores of the Gulf of Bothnia, to the use of salmon. 

It is very remarkable, in connexion with the aquatic nature of the 

* Euchenmeister, op. cit. p. 103. 
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early life of the Bothriocephalidsey that, as Kuchenmeister remarkfti the 
present geographical conditions of aU the places where men are subject 
to the broad Tapeworm can be looked at in a common poiot of view. 
They all lie in low situations, and in large marshy districts, on the 
shores of rivers and lakes, or of the sea, and especiall j in places liable 
to inundation, all pointing to the piscine origin of the infection. 

I have brought this worm before the Society because the Bothrio- 
cephaH, to which I have no doubt it belongs, though found in the in- 
testines of higher fishes, or of the marine birds of prey which feed upon 
those fishes, are extremely rare in all terrestrial Mammalia.* Of the 
six specimens in the College of Surgeons of England, one is from a 
native of Switzerland ; one from a Bussian, belonging to the Bussian 
embassy ; one from a person who had been travelling in Switzerland ; 
a fourth happened in the practice of Dr. Gull, in the person of a little 
girl from "Woolwich, where there is always a number of foreign ships 
and sailors, bringing with them native food and water; another was 
passed by a native of Bussia, who, after a long residence in England, 
paid a temporary visit to his birthplace, and returned to England with 
this parasite as a pleasant memento of his native country.f 

The TiBnia solium, or narrow Tapeworm, has been observed in inha- 
bitants of St Petersburgh after the adoption of a raw meat diet, as, for 
instance, after the treatment of Weisse for diarrhoea ; and in the cases 
that were met with it was explicitly stated to be the Tania solium that 
was expelled. Von SieboldJ remarks that "the statements would have been 
much more to be suspected if in the Tapeworms that were passed the 
Bothriocephalus latus, so general in Bussia and Poland, had been recog- 
nised, since this worm is never met with amongst our cattle in a scolex 
condition." 

In the " Medical Times and Gazette" for September, 1861, there is 
an account of the sufferings of a Polar Bear, in the Zoological Gardens 
of Dresden, from a species of broad Tapeworm, perhaps identical with 
this one. The Bear, which was only a few months old, was one day seen 
to run about in his cage in a state of great alarm, dragging a long white 
thread after him, of which he in vain endeavoured to get rid. One of 
the keepers tried to quiet the animal by petting it, while the other 
rolled the thread upon a stick, and thus removed as much of it as possible. 
The keepers saw that it was a worm ; but having placed it in water 
instead of spirits, in a few a days after, when it was handed over to 
Kiichenmeister for examination, it had become entirely decomposed, 
and no joints were to be recognised. A microscopical examination of 
the fiuid showed oval-shaped eggs, with lids. Kiichenmeister con- 
cluded that the infection had taken place from the fish with which the 
Ice Bear was fed. Soon after the first part of the worm had come away 
a second discharge took place, and a few yards of a very broad Bothrio. 

* Kiichenmeister, op, cit., 103. 

t Aitken*8 " Practical Medicine," Ist ed., vol. ii., p. 91. 

X Von Siebold on "Worms," Syd. See., p. 87. 
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cephalus were brought to Dr. Kuchenmeister. It was then ascertained 
that the Director of the Zoological Garden had been advised to feed 
the Bear upon bread and fish, in order that he might safely get 
over the infantile diseases. The animal had recently received some 
fresh meat, with cod-Hver oil, in consequence, perhaps, of which the 
Bothriocephalus had come away. The pieces of the worm examined 
by Kuchenmeister quite resembled that found in man, only being 
broader than the broadest specimen of the human worm yet examined. 



YI. — On a Mode of Fissipabotts Eepeoditction obsebved in Anthea 
CEBEUS. By Edwaed H. Bennett, M. D., Ch. M. , F. E. C. S. I. 
[Bead before the Natural HistorySociety of Dablin, January 6, 1865.] 
I HAVE adopted the title of this paper, which is printed on our list for 
this evening, in order that I might avoid the danger of being charged 
with bringiQg a well-known fact before the Society as anything new. 
I am well aware that fissiparous generation has been often observed in 
the Class Actiniae ; but, as far as I can see, the mode of division which 
I am about to describe has not been recorded — at least, not with any 
accuracy. 

The observation which I have made is as follows : — One morning 
' last summer, in July, I brought to town from the shore at Seapoint 
three specimens of Anthea cereus (the ash-coloured variety), and put 
them into a large aquarium, already well-stocked. They were unin- 
jured, and at once attached themselves to the stonework of the aqua- 
rium, expanding their tentacles to the fuU. I had on previous occasions 
failed in getting this species to do well in the vessel, from some fault 
in its management, and consequently watched these with some interest. 
During the evening of the day on which they were put into the vessel 
I was surprised to see one of them, the finest specimen, moving about 
in a most unusual manner, while the others were quite motionless, and 
almost concealed amongst the stonework. The species is always rather 
restless as compared with others, but this individual seemed to be suf- 
fering from some extreme excitement, constantly in rapid movement 
along the stonework, and waving its long ash-coloured tentacles in the 
wildest manner. Late at night, when I was going to bed, the Anthea 
was on the highest point of the stonework, in the centre of the vessel ; 
in the morning it was attached high up the front glass of the vessel, 
and was still in the same state of excitement. Its position on the front 
of the vessel afforded the best possible opportunity for the examination, 
of its structure and movements. I made a most careful examination of 
it, and assured myself that it was perfectly free from any injury. 

On my return home, at about 3 p. m., I at once examined it, and 
was surprised to find that there was now in the centre of the base a 
small, irregular opening; the base itself was no longer circular, but 
had extended itself in the vertical direction to the utmost, and formed 
a long narrow oblong. So great was its extension lengthwise, that the 
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column of the animal was almost flat on the glass. The opposite ends 
of thfi base seemed to be working to the utmost to increase the distance 
between them, and the tentacles waved about more vigorously, if pos- 
sible, than in the morning. 

It occurred to me that the meaning of all this excitement and mus- 
cular exertion, of the opening in, and the shape of, the base, was, that 
the animal was attempting to divide spontaneously — was, in fact, in 
the pangs of a very strange laboiu*. I determined to watch the process, 
and sat down in front of the vessel. 

In a few moments the opening in the base became wider, more ir- 
r^nlar, and was evidently increasing from the violence of the muscular 
efforts of the ammaL Presently the opening in the base extended to 
the margia and up the right side of the column, exposing to view the 
internal structure — the septa and so-called craspeda. At 4*20, twenty 
minutes after the rent had reached the margin of the base, it extended 
to the left side, and so divided the whole base into two nearly equal seg- 
ments. It is a curious fact that the tentacles corresponding to the two 
parts now contracted separately ; hitherto the contractions were con- 
vulsive, and set in sudd^y at intervals and all together, now there was 
a distinct pause between the convulsion of the upper and lower divi- 
sions, the upper always preceding the lower by a few seconds. Docs 
not this suggest that the seat of the central nervous system of Actinia 
occupies the base, as Spix thought he had demonstrated — although this 
demonstration has been rejected by every authority who has followed 
him? At 5 '10 the walls of the stomach could be seen strained across 
the fissure, and they presently gave way, the rent extending right 
through the cohmm to the ^oral disc. On one margin of the disc the 
rent involved the base of one of the outer row of tentacles, and ex- 
tended along it. I was much interested in watching its progress along 
the tentacle, as it seemed doubtM whether it would tear along its 
whole length, or detach one or other half from its attachment to the 
body. The strain seemed great on the parts, and at last the lower half 
tore off from its base, and, immediately closing into a perfect tube, hung 
as a branch from its parent trunk. The wound in this, too, seemed to 
close at once when the strain was taken off. I have mentioned this 
apparently trivial detail, as it may explain the occasional occurrence of 
the double or branched tentacle which has been observed in Anthea 
eereus. At 5*45, less than three hours from the commencement of the 
process, the division was complete, the upper half falling to the bottom 
of the vessel. At &'5 the lower followed it, and the two new indivi- 
duals lay together almost motionless. 

Next morning one attached itself to the glass, and showed its base 
nearly perfect; the other lay much in the same place as the evening 
before. 

I regret that I was unable to continue my observations on these 
two animals any further — ^the water in the vessel became turbid, and 
many of its inhabitants died, including the two Antheae. They were 
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able to move about for some days, but never with activity. They seemed, 
however, to have quite closed up their wounds. I could not examine 
them anatomically, as they were so softened before I removed them 
from the vessel that dissection was impossible. "When removing 
them, I looked for the others of the same species which I put into the 
vessel, and I found that these had also tried to divide, and apparently 
in the same way, from the base upwards. 

The observation goes far enough, however, to prove that division 
was completed, and that the two halves lived as independent animals 
for a few days. The whole time which the division took, from the first 
observation of the opening in the base to the complete separation of the 
halves, was barely three hours. The exciting cause of the process seems 
to have been the condition of the water in the vessel, just verging on 
decomposition. The most important part of the observation is the mode 
of the division. 

Before discassing this, I will quote the only case which I have been 
able to find recorded of a similar kind. Gosse, in his work entitled 
*' Tenby," speaking of the rarity of the occurrence of fissiparous gene- 
ration in Actinaria, states that he had never seen it occur spontaneously 
himself, but quotes the following observation of a friend : — *^ An Anthea 
cereus, which had been in captivity thirteen days, devoured with great 
relish a dead shellfish. I watched the operation of seizing and swallow- 
ing, and there was nothing remarkable in the appearance of the Anthea 
on Monday. On Tuesday morning, going to look at my prisoner, I ob- 
served the rejected shell at the bottom of the jar ; and to my great puzzle- 
ment, instead of one Anthea, there were two, of nearly equal size, but 
smaller than my old friend. Both appeared languid, and, from the 
margin of one, two tentacula appeared sprouting ; they hung in so very 
flaccid a state, that I could not examine the mouth yesterday, but to-day 
one exposes a mouth fully formed." "We have little else recorded here 
than the fact of the division and its extreme rapidity. There can be 
little doubt that in this case, as in mine, the division was effected by 
muscular action. 

l^early a century ago Decquemare observed that several Actiniae 
could be divided artificially in almost any way, the several parts being 
capable of forming independent animals. Sir J. Dalyell has recorded a 
mode of reproduction in one species — Actinia lacerata — accomplished to 
some extent, apparently in the same way, by muscular action, as in 
the case I have described. He describes, in this species, the outline of 
the base becoming sinuous, and the prominences gradually, in the course 
of a week or two, becoming pinched off, maintaining their connexion 
only by a very slender lengthened filament, not in contact with the 
glass, but free above il. Rupture of the connecting thread at length 
takes place, and the independent fragment becomes developed into a 
perfect anemone. He says of the process : — " It is not quite obvious how 
the prolongation is effected, unless by contraction of the basis, and reces- 
sion of the fragment from the point it originally occupied. All authorities 
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agree, as far as I can find, in stating that fissiparons generation oc« 
curs either in the way described by Dalyell — ^by separation of apart of 
the margin of the base — or by division firom abore downwards, not from 
below upwards, as I have described." Milne-Edwards says : — " Spon- 
taneous fissiparous generation occurs either by detachment of fragments 
from the inferior border of the body, which, continuing to live, become 
developed into perfect animals, or at other times division commences by 
a narrowing or strangulation [^etranfflemenf] of the superior extremity of 
the body, which, becoming more and more pronounced, causes a bifur- 
cation, the branches of which complete themselves, each on its own side, 
80 as to constitute two distinct individuals. These may remain united 
by the base, and so cause an aggregation of polypes, or may be sepa- 
rated completely." This mode Dalyell has observed and figured in 
Actinia. Dalyell is the only authority, as far as I know, who attri- 
butes the separation of the fragments, in any case, to muscular action. 

How the process is effected when it occurs in the more common way 
— ^from above downwards — I cannot imagine, unless it be similar to 
ulceration in the higher animal, or else is due to muscular action. I 
am not certain whetiiier any definite ideskof the process is expressed by 
Milne-Edwards in the word etranglement, which I have quoted above. 
GK>sse evidently attributes it to a process of growth. He says : — " The 
greater part of the Astraeacea increase by disc buds and spontaneous 
subdivision, the disc of the polype gradusdly widening by growth, and 
finally separating into two portions, which become independent." 
Whatever be the means by which the separation is accomplished in the 
greater number of cases, it was evident that, in the exceptional case I 
have recorded, the animal absolutely tore itself into halves ; and farther, 
that the division occurred in a direction from below upwards, the re- 
verse of that which is supposed by some to be the constant mode in the 
class. 

I have thought the case worth recording, as afibrding some clue to 
the explanation of a physiological process which is very imperfectly 
understood, and on account of its novelty. 

Dr. Barker suggested the possibility of the animal, in the very in- 
teresting case brought forward by Dr. Bennett, having been accidentally 
injured at its base in its removal from its native habitat, and that such 
injury might have been a predisposing or exciting cause of the com- 
mencement of the process which Dr. Bennett had described, which had 
ended in complete division of the original animal into two ; or at least 
Buch an injury might, perhaps, have determined the point at which 
self-fission originated. 

Mr. Andrews considered the process of fissiparous division of this 
animal (common on the rocks of the sea coast, and very abundant in the 
south and west) must be regarded as quite normal ; and the actual mode 
in which the process was carried out, as described by Dr. Bennett, was 
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very interesting. Several years ago, however, Professor AUman had 
recorded in this Society the fact itself, as well as the oviparous repro- 
duction of the animal, and its stinging properties, although the credit 
of the first notice of it, he (Mr* Andrews) believed, has been attributed 
to more recent observers. 

Dr. Bennett said that, having carefully examined the animal, as he 
had stated, he found it to be quite uninjured by its removal — ^in fact, 
it had travelled in the aquarium a distance of about three feet, which, 
had it suffered any injury, it could hardly perhaps have done. 



VII. — ^FtTRTHEB Obsbevations ON Entozoa VS.OU SOME Akhcals in the 
Royal Zoological Gardens, Ph(enix Pabk. By Abthue Wysse 
Foot, M. B. 

[Bead before the Natural History Society of Dablin, January 2, 1865.3 

The communication which •! had the honour of reading before the 
Society at its last meeting had reference to the adult, Mly formed, 
and mature Tapeworms of the broad and narrow varieties, I wish now 
to bring before yt)ur notice some specimens of the encysted or larval 
condition of one class of those parasites ; some of them were taken from 
the body of a CaUithrix monkey, and others from a Eussian rabbit. 

The occurrence of the cystic worms in man and other animals was 
known to the ancients, although of the animal nature of these structures 
they were in complete ignorance. Aristotle, in his " fiistoria Anima- 
lium," speaks of the Oysticerci of the pig as a disorder which had been 
known for ages ;* yet in comparatively modem times great mystery 
hung over the origin and meaning of these formations, for we have John 
Hunter asking, " Do these hydatids proceed from cold or indolence ?"f 
and Dr. Bright, when writing of abdominal tumours, saying, " Of the 
origin of hydatids we are so completely ignorant, that it would be vain 
to hazard a conjecture on the subject." J With reference to their origin 
even Andral expresses himself in favour of the now refuted doctrine of 
equivocal generation — namely, that from external mechanical influ- 
ence, such as a contusion affecting an organ, its necessary nourish- 
ment may be disturbed, so that the organic particles are not fully assi- 
milated, and become metamorphosed into lower kinds of animals ; for 
example, into a Cysticercus.§ The cystic worms were elevated to the 
rank of an Order by Kudolphi, in his classification of the Entozoa. Of 
this honour they have been deprived, since a better acquaintance with 
their natural history has shown that they have no claim to be regarded 

* KUcheameieter's '^Manual of Parasites," Syd. Soc., p. 14. 

t Hunter's "Essays and Observations," by Professor Owen, voT. ii., p. 480. 

j *' Clinical Memoirs on Abdominal Tumours," Syd. Soc., p. 11. 

§ " Grundriss der Pathol. Anatomie," vol. i., p. 393. 
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as an independent group, being, in fact, the Tapewonn in a partially 
developed form.* Dujardin, in 1846, was the first to assert that the 
cystic worms were undeveloped forms and young states of the Tape- 
worm.! Simultaneously Von Siebold in Germany expressed the same 
opinion. Kiichenmeister was the first, in 1851, to administer the cystic 
worms to animals. He succeeded in rearing mature Taeniae in the dog 
from the Cyst%eereu8 pmformia of the rabbit, and in the cat from the 
Cysticerem fmciolaria of the mouse. The converse of this experiment, 
the production of cystic worms from the ova of a mature Tapeworm, has 
since been effected by Leuckart and others. 

When a rabbit Ims been fed with ripe segments of the Tenia sir- 
rata of the dog, in twenty-four hours a microscopic examination of the 
blood of the portal and other abdominal veins will show an immense 
number of minute embryos, armed with hooks, corresponding in size to 
the ova of Ttsnia serrata. About the fourth day small white semi- 
transparent vesicles, each containing a little white embryo, make their 
appearance in the liver. Eight days afker the administration of the 
worms the liver presents a more or less spotted appearance, conspicu- 
ously visible to the naked eye. Soon after the passage of the six- 
hooked embryos out of the blood into the liver the metamorphoses by 
which the embryo is transformed iato a Cysticercus appear to commence. 
Bound the vesicle of the Cysticercus the liver forms a capsule of con- 
nective tissue in self-defence, within which the formation of the head 
of the larva proceeds. Maay of the embryos deposited in the liver do 
not come to maturity, but die, and undergo a change inta granular 
atheromatous masses, j^ 

The cystic Entozoa have been arranged into various genera, founded 
on peculiarities in the containing vesicle, or in the contained scolex — 
the fdture head of the fully formed worm. The presence of a caudal 
vesicle makes the genus Cysticercus, and of this genus there are several 
species, distinguished for the most part by the forms and proportions of 
the neck or body intervening between the head and the caudal vesicle ; 
as, for example, Cyaticerem fasdolaris^ Cysticercus longicollisy CyaHcer- 
em tenuicoUis ; the genus Caenurus is so called, because the terminal 
cyst is common to many bodies and heads. Another kind of taenoid 
embryo becomes metamorphosed into a vesicle of larger or smaller di- 
mensions, from whose inner surface countless scolices pullulate ; these, 
however, become detached, and lie freely within the cavity of the parental 
vesicle. Upon this form the genus Eclunococcus has been founded ; the 
name was given by Rudolphi on account of the cylinder of hooks which 
surrounds the heads of the microscopic animals. These three genera of 
cystic worms were till lately all confounded together under the name 



* " Cyclop, Anat. and Physiol.," vol. ii., p. 115. 
t "Hist. Nat, des Helm.,*' pp. 554-633. 
X Cobbold, "Entozoa," p. 110. 
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of hydatids. In 1 804 Laennec gave the name Acephalocyst to the so- 
called hydatids, which are found containing no scolices or heads at all. 
These organisms are regarded by Kiichenmeister as the product of six- 
hooked cestode embryos, the growth of which has proceeded without 
hindrance, but which, nevertheless, have remained barren, never having 
attained to proliferation and the production of embryos.* 

Attached by separate pedicles to the great omentum of the Calli- 
thrix monkey were four whitish globular bladders, nearly the size of 
plovers' eggs, transparent enough to allow of the white anterior part of 
a worm to be seen coiled up inside them. When the outer envelope, 
formed of condensed connective tissue, was carefully snipped, a second 
interior bladder still remained, the tail vesicle of the cystic worm. The 
worm when removed from its envelope measured, from the head to the 
end of the emptied and collapsed bladder, two inches and three- 
eighths ; the anterior end was furnished with a round knob, wrinkled 
transversely, having a cephalic pit in its centre, from which was made 
to protrude a head armed with suctorial pores, and a double crown of 
hooks. The Hver had several cysticercal capsules in a state of degene- 
ration ; their locality was indicated by excavations containing a granular 
atheromatous cUhris enclosed in a condensed areolar capsule. These 
marked the graves of Cysticerci, which, unsuccessful in obtaining ad- 
mission into the body of an appropriate host, after remaining for some 
time frilly developed as larvsB, began to degenerate, and eventually cre- 
tified wi&iin the shrivelled capsule. Except in their cysticercal condi- 
tion, Tapeworms are not very prevalent in the Quadrumana, in which 
respect tiiese latter have the advantage of man, whose bodies are in- 
vaded by ten species of mature Taeniae. The liver is especially the pri- 
mary seat of encysted worms, more because the blood of the intestinal 
veins, into which the ova find their way, must pass through that gland, 
than from any power or inclination on the part of the animal to select 
that organ for its temporary habitation ; accordingly, in order of parts 
in man infested by hydatids, according to Eokitansky, the liver holds 
the first rank, followed by the sub-peritoneal areolar tissue, the omen- 
tum, the muscles of the heart, brain, spleen, kidneys, lungs, bones ;f 
and, according to Davaine, the liver itself offers more cases of hydatids 
than all the other organs put together. J 

In the Russian rabbit, one bunch of capsules invested in a common 
envelope of cellular membrane was attached to the gastro-hepatic 
omentum, and another bunch was situated between the urinary bladder 
and rectum. The Eodentia have long been known to be a favourite 
host of the larval forms of Tapeworms. Kiichenmeister considers that 
it is not improbable the Mosaic prohibition of certain kinds of flesh for 
food was founded upon a knowledge of the parasitic diseases it would 



* "Man. of Parasites," Syd. Soc, vol. i., p. 230. 

t " Path. Anat.," p. 361, 

i *'Traite des Entoz.," p. 375. 
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occasion ; and observes that, to the naturalist at least, it miut appear 
remarkable that there are mentioned as nnclean, immediately after each 
other, three animals — ^the pig, the hare, and the shaphan — ^which are 
still universally known as bearers of Cysticerci.* The old commentators 
agreed in translating the word shaphan, rabbit ; and though modem 
writers are not unanimous as to the exact animal alluded to, all refer it 
to some member of the Eodentia — a family particularly characterized 
by harbouring Cysticerci. In a dietetic point of view the frequent in- 
fection of rabbits with cystic worms is interesting to us. Though 
many quadrumanous animals are highly prized as articles of food in 
their native countries, in this land prejudice and motives of economy 
forbid their consumption, so that we have not opportunities of studying 
the development of the Cysticercus of the monkey in the human intes- 
tine; but it is well known that the flesh of the rabbit is a prolific 
source of Tapeworm in men and dogs who consume many of these ani- 
mals. "When properly roasted or boiled, however, it may be eaten with 
impunity, the high heat to which the flesh is submitted destroying the 
vitality of the embryos. 

Some of our domestic animals, as horses, oxen, and especially sheep, 
are terribly plagued by the presence of an encysted worm belonging to 
the genus. Coenurus. The effects of this animal, the larval form of one 
of the six species known to inhabit the dog, constitute the symptoms of 
the disease variously called staggers, sturdy, tumsick, goggles, and ver- 
tigo. The peculiar symptoms are due to pressure on the nervous matter 
of the brain or spinal cord by the growth of this cystic worm, which 
almost invariably selects the nervous centres as its nidus. The brain 
hydatid, or brain bladders, as they are called by herds and butchers, 
vary in size from a pea to a pigeon's egg, and are often much larger. 
They contain countless microscopic Tapeworm heads, armed with hooks 
and suckers, connected by narrow stalks to the common vesicle support- 
ing the colony.f That the connexion between the Ttenia eanurus of 
the dog and the brain hydatid of sheep is one of cause and consequence 
has been proved by Kiichenmeister and others, who showed that the 
administration to young lambs of the ripe segments of this Tapeworm, 
derived from the dog, produced Coenuri, or brain hydatids, in the animal 
fed with them, and in return the administration of the hydatids to dogs 
produced the TtBuia ccmurm. The space of time is not long between 
the introduction of ova into the sheep and the exhibition of their 
effects. Dr. Haubner, Professor at the Veterinary School of Dresden, 
fed several lambs with perfect joints of the Tapeworm of dogs on the 
7th of January, and on the 20th the first appearances of the staggers 
manifested themselves. J The extreme prevalence in Iceland of the 
disease of staggers has long been known. The islanders keep large 
quantities of ^eep and homed cattle ; for every one hundred inhabit- 

* Op. cit, vol. il, p. 13. t Cobbold, p. 117. t Von Siebold. 
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ants of Iceland there are eleven hundred h^ad of horned cattle, and 
every peasant has on an average six dogs shut up in a small hovel. 
With these animals and his stock of cattle he spends the long winter 
nights, from which results a loss amounting in many sheep farms to 
more than ten per cent, and the infection of the inhahitants themselves, 
as well as their herds, with hydatids ; for, according to Eschrict, one- 
sixth of aU the inhabitants annually dying in Iceland Ml victims to 
the prevalence of hydatid disease. Leuckart remarks that the treat- 
ment of the quack doctors who abound in the island is exactly suited 
to keep up the epidemic ; for amongst their remedies, dog's urine and 
fresh dog-excrement play a conspicuous part.* It is worthy of remark 
that those sheep which are stall-fed, and consequently unattended by a 
dog, are never or very rw^ly troubled with the C<enuru8 cerehralis, • 



YIIL — On the Steuctitre op the Eye op the Seal. By Henbt 
Wilson, r.K.C.S. I. 

[Read before the Natural Histoiy Society of Dublin, February 10, 1865.] 

I AM indebted to the kindness of the President of this Society for theoppor- 
tunity of examining the Seal's eye, and for the privilege of bringing under 
your notice the present communication. As many of you are aware. 
Dr. Haughton purchases, for scientific purposes, at his own expense, the 
majority of the animals which die in the Gardens of the Zoological So- 
ciety ; and he furnishes us from time to time, when his other numwous 
and arduous avocations will permit, with the results of his investigations. 
Thus many new facts in the province of comparative anatomy have 
been brought to light, many theories and explanations previously re- 
ceived have been either refuted or confirmed, and, what is of special 
moment to the Zoological Society, as well as interesting to the medical 
practitioner, the cause of death is generally ascertained. 

The mortality of the Seals in the Zoological Gardens is much to be 
regretted by the public, as they are amongst the most interesting of the 
animals in the Collection. The last two appear to have died of starva- 
tion, and I believe the disinclination to eat was caused as much by phy- 
sical suffering, from injuries received in their capture, as from mental 
suffering in consequence of their captivity. It is to be hoped the next 
specimen may be obtained uninjured and young. 

The Seal is a carnivorous mammal, living partly in the water, and 
partly on the land ; subsisting in adult life, I believe, entirely on fish, 
molluscs, and other aquatic animal products. Besides the external con- 
figuration and modifications suitable to the animal, and the special 
contrivance whereby the venous blood is retarded in its course to the 
lungs, and thus the number of respirations diminished, and the animal's 

* Leuckart, quoted in Cobbold, p. 28B. 
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power of remaining submerged increased, one of the most interesting 
peculiarities of the Seal is its capability of seeing in two media of such 
different densities and refractive power as air and water. The organ of 
vision, therefore, must possess some special mechanism, whereby this ac- 
commodation takes place ; and as the subject of distantial adjustment is 
one of very great importance, as well to Qie medical practitioner as to 
the metaphysician ; and as the structure and form of the animal's eye 
may be unknown to some of the Members of the Natural History So- 
ciety, I have not hesitated in bringing the subject under your notice. 

The peculiar arrangement of Qie case of the eye, to which I wish 
more especially to direct your attention, was discovered by Elumenbach. 
The globe is large ; its anterior-posterior diameter is the larger, and mea- 
sures 1 1 of an inch, while the lateral is 1 ,\, or 1 J^ less. Some time after 
removal from the orbit, my attention was arrested by a manifest sulcus 
at the transverse diameter of the globe, so that the ball appered divided 
into an anterior and posterior segment, the two having fallen together. 
The sclerotic or protecting case is a dense, firm membrane, enclosing 
the sensitive and mechanical apparatus ; externally it is smooth and 
polished, and spherical in shape, in the recent eye. It consists of two 
Tvedge-shaped portions, joined at their apices atthe transverse diameter — 
the interior ^ inch in length ; its base or broadest part, | thick at the 
junction of cornea, sclerotic, and iris, gradually lessens in thickness from 
before backwards, until it becomes thin and semitransparent, allowing 
the dark-coloured choroid to shine through. From this point it gradu- 
ally increases in thickness from before backwards, imtil it reaches to 
the optic nerve, near which it is ^ inch, the same as in front ; the 
length of this portion is 1 ^ inch. The internal surface of the anterior 
portion is rough, and appears composed of circular fibres ; the posterior, 
on the contrary, is smooth and polished, and seems composed of longi- 
tudinal fibres ; in both the thickening appears to take place on the in- 
ternal surface. The inner surface of the anterior portion has connected 
and intimately attached to it the ciliary muscle, which is also of rather 
a wedge shape, y*^- wide ; it appears composed of simple fibres and 
connective tissue, the fibres taking a direction from without backwards 
and inwards towards the choroid. More accurately described, this 
muscle appears to consist of two separate and distinct bundles of fibres 
— one proceeding from the cornea, the other from the iris, and joining 
posteriorly, and leaving between them anteriorly the space known as 
the canal of Fontana, which space is, I believe, larger in the Seal than 
in any other animal. The external part of this muscle is that by means 
of which the curvature of the cornea was said by Sir Philip Crampton 
(its discoverer) to be altered. These pari;s are well seen in the section 
on the table, which has been prepared by steeping in chromic acid. In 
the same specimen, too, the fibres running from the cornea to the scle- 
rotic may be seen with the unassisted eye. This muscle has attached to 
it, and assists in forming the suspensory ligament of the lens, and in 
front the pillars of the iris. The choroid gradually gets thin from be- 
hind forwards until it reaches the thin portion of the sclerotic, from 
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whenee it Qontinues inwards and forwards, and forms the ciliary pro- 
cesses. The retina ceases at, or rather a little behind, the thinnest part 
of the sclerotic, at the ora serrata. The lens is large, and almost globu- 
lar; its posterior surface is, however, more convex than its anterior; its 
measurements are, as well as I can judge — antero-posterior diameter, 
^ inch; lateral diameter, -fy inch. The cornea is somewhat flattened, 
large, and larger from side to side than from above downwards. It is 
overlapped externally by the sclerotic. The iris is of a rich, soft brown 
colour ; the pupil wide, and rather circular, and placed somewhat at the 
nasal side. The animal possesses a nictitating or third eyelid, which is 
leirge and moveable ; it also has a small retractor or suspensory muscle — 
a muscle well developed in the ruminants, and in some carnivora — . 
arising from the optic foramen, and inserted by four small muscles into 
the sclerotic, f in front of optic nerve. There are two obliqui and four 
recti muscles, which latter give me the idea of each dividing into two, 
one of which is inserted into the anterior segment of the sclerotic, be- 
hind the cornea ; the other appears to advance to the tegumentary ap- 
paratus of the eye, into which it is inserted ; of this disposition of parts, 
however, I cannot speak with confidence, as I have not had an oppor- 
tunity of seeing the parts in situ. 

Yarious theories have been published to explain how diatantial ad- 
justment occurs. If our eyes are healthy and normal, we can see clearly 
and well one and the same object at various distances ; our eye adjusts 
itself to near and distant objects generally without any appreciable effort 
on our part. The rays of light from a given object must be refracted 
through the transparent media of the eye, and must come to a focus in 
the retina or nervous expansion. If from any cause this focus fall 
either in front of or behind the retina, indistinct vision ensues (if the 
focus fall in front of the retina, short sight ; if behind the retina, long 
sight results). The causes of accommodation have been assigned to al- 
teration in the curvature of the cornea, to difference in the size of th« 
pupil, alteration in the curves and position of the lens, and to altera- 
tion in the shape of the globe, by pressure of the external muscles. 
Modem research proves that in the act of accommodation the lens is al- 
tered in its anterior curve, and in its position ; and these changes are 
attributed to the ciliary muscle, it being generally denied that the ex- 
ternal muscles have any participation in the process. I have always 
held that the external muscles of the eye acted not only as locomotory 
agents, but that they also, to a certain extent, influenced the accommo- 
dation ; and I think the eye now under consideration strengthens this 
belief; for in it there is an arrangement whereby the anterior segment 
of the globe may be aj^roximated to the posterior. When the animal 
is in the water, and in search of its prey, I think its sight is perfect ; 
and I believe the recti are then in powerful action, and retract the an- 
terior segment, at the same time that they wiQ, together with the ob- 
liqui, compress the globe laterally. In this action the lens will be 
pushed forward towards the cornea, and the cornea itself possibly flat- 
tened. If the ciliary muscle act at the same time in increasing the 
convexity of the lens, we have this animal's eye assuming the same 
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form and arrangement as the fish's eye. In these motions the posterior 
segment will, I believe, remain stationary, the anterior moving in rela- 
tion to it on the thin hinge-like part of sclerotia 

Br. Bennett observed, that the principal point dwelt upon by Mr- 
'Wilson seemed to be the increased thickening, in the Seal, of the 
capsule of the eye posteriorly and anteriorly, wiUi a zone passing some- 
where near the vertical meridian transversely round the eye, so as 
to leave the greatest weakness of the wall along that zone. They had 
at present in this question to deal with very imperfect data. He saw 
the body of the Seal, but did not make a particular examination of its 
eyes at the time ; but on the facts he had noticed, there appeared to be 
a curious approximation between the eye of the Seal and those of the 
other aquatic Mammalia — viz., the Cetacea — ^namely, an enormous 
thickening in both of the posterior as well as the anterior parts of the 
sclerotic. This thickening, in some individuals, amounted to so much 
as two inches ; and there was a fine specimen of it in the Museum of 
Trinity College. The fact bore especially upon the present question, a 
Mr. Wilson's theory as to the power of ocular adjustment in the Seal was 
different from that which was generally received. Mr, Wilson's idea 
was, that the antero-posterior axis was elongated under a lateral pres- 
sure of muscles external to the globe of the eye, that pressure taking 
effect owing to the weakness of the coat along the middle zone, and the 
anterior muscles forming a fixed point His objection to this supposed 
action of the muscles was, that it would have the effect of shorten- 
ing the long axis of the eye. He did not believe that the external 
muscles had anything to say to the focussing of the eye. If they 
had, it would be by pressing the anterior half of the globe of the eye 
backwards. All the authorities are agreed that, when we look at a 
near object, we shorten the eye by muscular exertion. In the eyes of 
different animals the structure of the external muscles varied in every 
possible way ; and there was an equally great variety in the structure 
of the external case. In birds there was also an arrangement not unlike 
that occurring in the Seal, viz., a second cup, set face to face with the 
posterior one, and at the point where the anterior thickening of the sclero- 
tic occurred. He would ask Dr. Wilson what he supposed to be the 
function of the ciliary muscle in the Seal's eye, or whether he consi- 
dered that the Seal possessed a ciliary muscle at all. 

The President said, the question was far from being merely an ana- 
tomical one. Anatomists had examined the eyes of animals with respect 
to the mechanism of accommodation, but seemed to have got no definite 
result, as far as he could understand. Opticians had also examined the 
eyes of animals with reference to the same question, without much 
result. None of them singly had arrived at results of much value. 
The true state of the case was to be arrived at by a combination of 
the researches of both. It appeared to him that the first difficulty 
about the question was, to settle a point which naturalists only can de- 
cide, namely, whether the Seal can see better in water or in air. 
The difficulty raised by Dr. Bennett is removed the moment we assume 
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that the Seal sees better in water than in air. If it be assumed, on the 
contrary, that the animal sees best in air, opticians and anatomists must 
provide a mode of elongating his eye. If the Seal see best in water, 
there must be a power of accommodation in the eye, and it must be 
shortened when he comes into the air ; and that hypothesis would faU 
in with Dr. Bennett's objection, that the action of the muscles would 
shorten the globe of the eye, and not elongate it. Whether the action 
of the muscles of the Seal's eye is to shorten or to elongate the globe must 
be decided by anatomists, but that will not interfere with the settlement 
of the point as to the nature of the accommodation in the Seal's eye. 
The great interest attaching to the problem as to the eye of that animal, 
more than that of any other, depends upon the fact, as admitted by na- 
turalists, that he sees very well in air, and also very well in water. He 
will dip at the flash of a gun before the bullet can reach him ; and it is 
equally certain that he must see well in water, because he can catch 
the salmon. Therefore, both opticians and anatomists must start from 
the hypothesis that he sees equally well in both elements. The change 
in refractive conditions that the animal must be capable of in passing 
from one of these elements to the other is something very remarkable. 
Anatomical inquirers speak at their ease about the lengthening of the 
Seal's eye, the changing of the cornea, and the alteration in the shape 
of the crystalline lens. He did not think they had considered the 
amount of change that the necessity of the case would require. He 
made some calculations himself, which he checked by a reference to the 
work published by a gentleman who was a much higher authority on 
the subject of optics than he was, namely. Dr. Lloyd, the Vice-Provost 
of Trinity College. In these calculations he had no data taken from 
the eye of a Seal, and was obliged to take those supplied by the human 
eye. The depth of the human eye from the front of the cornea to the 
retina is 0*95 of an inch. Assuming that the accommodation of the 
human eye necessary for the purpose of vision in water is accomplished 
by the action of the recti muscles, the eye would have to be pulled out 
by those muscles from a diameter of less than an inch to 2*75 inches. 
That showed it to be physically impossible that the necessary change 
could be produced by the simple elongation of the chamber. The first 
mathematician who ever directed his attention to this curious and im- 
portant question was Kepler. Modem researches have not added much to 
his investigation of the subject ; and he asserted that the accommodation 
of the human eye must be due to one of the following causes : — I. Change 
in the cornea; 2. Lengthening or shortening of the eye; 3. Change in 
the position of the crystalline lens ; 4. Change in the shape of the crys- 
talline lens. Kepler himself decided, so far as the human eye was con- 
cerned, in favour of the solution which derives the power of change 
from the position of the crystalline lens. Mr. Wilson had directed at- 
tention to the fact that there was a zone of minimum strength in the eye 
of the Seal. Whether the effect of that zone is, as Mr. Wilson states, 
to elongate the eye when the recti muscles press upon it, or to shorten 
it, as Dr. Bennett thinks, is a matter of indifference ; for it resolves itself 
into a question of whether the Seal's eye is accommodated from water 
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to air by the shortening of the globe, or from air to water by the 
lengthening of it The aqueous and the vitreous humours are so 
nearly coincident in refractive power with the water in which the 
Seal lives, that practically his eye when he dives may be considered 
as reduced to its, crystalline lens only. Applying that assumption to 
the human eye, Dr. Lloyd has calculated that a man, in order to see 
clearly in water, would require to wear double convex spectacles of 
crown glass, having a radius of one-third of an inch both ways. 
The amount of alteration, therefore, necessary for the change from 
air to water, was so enormous as to render it indispensable that what- 
ever solution of the question was to be accepted should be decisively 
made out. Kepler's first solution explains nothing, for no change in 
the shape of the cornea under water would alter the phenomena. The 
fact that an elongation of the eye from one inch to two inches and 
three-quarters was physically impossible excluded his second solution ; 
therefore the third and fourth, as to the position or the shape of the 
crystalline lens, only remained. As long as we confine ourselves to 
the human eye, Kepler's solution, by the shifting backwards and forwards 
of the crystalline lens, is not to be disputed. He shows that a very small 
change in the position of that lens along a line directed to and from the 
object would be sufficient. But this explanation will not answer for 
animals changing from water to air. Nothing is left, then, for their 
case, but the fourth supposition, that of the change in the shape of the 
crystalline lens. Even this must take place on a far greater and more 
important scale than anatomists have as yet suspected. The change 
amounts to the addition of a double convex lens of crown glass, having 
a radius of a third of an inch ; while the elongation principle would re- 
quire the lengthening of the chamber from one inch to two inches and 
three-quarters. Anatomists have not as yet discovered a mechanism for 
changing the shape of the lens sufficient to produce those results. The 
lens should be almost turned into a sphere ; and he knew of no ciliary 
muscles capable of effecting so great a change. 

Captain Hutton suggested that the pressure of muscles upon the lenses 
of the eye might, perhaps, alter the density and refractive powers of the 
humours inside the lenses. 

Mr. Lalor observed that, in his experience, when a person dives 
under water, the eyelids open out. The deeper one goes the less light 
is there in the water. Pebbles and other small objects at the bottom, 
which appear magnified near the surface, diminish in apparent size 
when the bottom is approached ; consequently, when the Seal dives after 
his prey, his eyes need not alter, he thought, because the deeper he 
goes after the objects of which he is in pursuit, the smaller they become ; 
and he would require great visionary power if he were to dive much 
deeper than a man can. 

Mr. Wilson, in reply, said he believed the Seal's eye to be specially 
adapted for the water. The animal took its prey in the water, and 
therefore must be able to see best in that element. As to the density 
of the lenses of his eye, he believed their refractive power to be altered 
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by the muBcles, viz., the ciliary, assisted by the recti and other external 
muscles ; and he observed, that in the specimen of the Seal's eye, when 
it was freshly removed from the head, the ciliary muscle was extremely 
small. He submitted it to Dr. Robert McDonnell, who discovered no 
voluntary muscular fibre in it. In the specimen in spirits, the ciliaiy 
muscle and space were very large. 



IX Ok Obchis Mabcttxa with Double Elowebs. By David Hoobx;, 

Ph.D. 

[Read before the Royal Dublin Society, May 16, 1866.] 

In the October number of " Seemann's Journal of Botany" for 1864, 
I noticed the discovery of Orchis pyramidalis with double flowers in 
the county of Clare, by F. G.Foot, Esq., and described the changes which 
appeared to me to have taken place in the parts of the flower to render it 
double. That being the flrst instance on record of the species having 
been found in that state, it was looked on with considerable interest by 
botanists. 

Dr. Masters, of London, again noticed the matter in the number of 
the same work for December, and gave farther details of the dianges 
which took place in the parts of the flower. 

Another interesting instance of one of our native species of Orchis 
has just been sent to me this morning from the Bridge of Allan by Dr. 
Patterson, one of the resident physicians there. It is an early Orchis 
masculay and the first time I believe it to have been ever seen with 
double flowers. Happily, the parts are so large, that the nature of the 
morphological changes which have taken place can be well studied. 

Moquin-Tandon, in his "Elements de Teratalogie," classifies the 
prolifications which take place in causing double flowers as median^ 
axillary, and lateral : — Median, when the centre of the flower is changed 
and prolonged beyond its usual state, and leaving other buds, as fre- 
quently occurs in the rose ; axillary , when the prolification springs from 
the axil of one of the parts of the flower ; and lateral^ when the addition 
is rather to the inflorescence than to the flower itself. The remarkable 
changes which have taken place in the flowers of this Orchis appear to 
embrace two of these terms — median and axillary. 

The flowers are reversed on the rachis of the axis which bears 
them, the labellum being next the apex, in place of the sepals being 
uppermost, which is the normal state of the flower. The changes of 
the parts are very curious and interesting. On the sides of the labellum 
are two smaller labella with short spurs, and in the axils of these other 
flowers spring, thus rendering the morphology axillary. These secon- 
dary florets have, again, rudimentary florets in the axils of their 
changed labella. There is no ovary, or column, or nectary distinct, 
though in some instances in the secondary flower they are apparently 
present in a very rudimentary state. The part where the column ought 
to be in the general flower is a mass of bracts and incipient florets. 
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fomtbg a depressed raoeme— thus showing the prQtlificati<m to be median 

ako. 

The malformed parts in the incipient flowers do not appear to exceed 
the usual number of pieces in the regular flower of (kchis. 

This is supposed to be the second instance of median proliflcation in 
fonniug the d<»ible flower of an Orchis, the flrst being that already 
noticed bj Dr. Masters, relative to Mr. Foetus Orchis pyramidalie^ 
which I sent to " Seemann's Journal of Botany." 

1 haye now another remarkable instance of duplication in an Orchid 
lower, though caused in a very difler^it manner from that of the for- 
mer. It is the beautiful Calanthe veratrifolia, a tropical species. The 
alteration in this instance has occurred by the blending of three flowers 
into one, and is only partial on the raceme. The three flowers are 
attached to one solid peduncle, which springs from the rachis between 
two bracts, in place of one, which is the normal condition of the flowers. 
Each has its prop» labellum, column, and pollen masses ; but there are 
only ten pieces of sepals and petals, in place of fifteen, which would 
have been the case had the flowers been separate and normaL The 
spur on the middle flower is wanting, and in place of it are two peta- 
loid pieces with green tips. 

It is further worthy of notice, that the flower on the rachis, which 
is immediately under the malformed one described, is without a labellum 
altogether. 

X. — ^Ok an Appboximate Method, poxtnded on Obsebvatioit, op 
Detebvinino the Daily Excbetioit op Ubea in Health and 
Disease. By the Rev. Samuel Haughton, M. D., F. R. S., Fellow 
of Trinity College, Dublin. 

[Read before the Royal Irish Academy, Jane 27, 1864.] 
The researches of chemists and physiologists, in recent times, have 
demonstrated that all the nitrogen received by the body in food is eli- 
minated by the kidneys ; and that the supposition that the skin or lungs 
contribute, except in very small proportions, to this elimination, is erro- 
neous. This important fact, based upon very accurate experiments, 
would seem to render more necessary than it is considered usually to 
be the determination of the amount of Urea excreted in health and dis- 
ease. 

To find the Urea in a given liquid, requires a combination of qua- 
lities and circumstances that can only rarely occur to the practical 
physician. 

1. He must be a good chemist. 

2. He must have a chemical laboratory at his disposaL 

3. He must have thirty-five minutes to spare on each case in which 
he determines the Urea by Liebig's nitrate of mercury process. 

These conditions, the coexistence of which in practice is impossible, 
have prevented practising physicians in modam tunes from paying that 
mimte attention to the urine of their patients that was cust(Mnary in the 
earliest times of medicine. 
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In tlie accompan3ring Table, which is founded on many obserrai 
of urine, botii of heaith and disease, of specific gravities from 100 
1028, 1 have given what I believe will prove a very useful approx 
tion to the daily excretion of Urea in all cases in which sugar is abi 
and albumen either absent, or only present in small quantities. 

The Table is one of double entiy, to be used in finding the dail] 
cretions of urine in fluid ounces, and its specific gravity determines 
a carefully graduated urinometer. 

I submit it with confidence to the test of practical experience, 
have so often tested it myself in fever, in pneumonia, in dyspepsia, 
in kidney diseases, that I believe it will be found a most valuable a 
the physician, both in the prognosis and in the treatment of these 
other diseases. 
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XI. — ^l^oTES ON Cbannoges IN Ballin Lough. By G. Henet Ejnaj 

r. K. G. S. L, Senior Geologist of the Geological Survey of Irelan 

[Read before the Royal Irish Academy, November 30, 1864.] 

Ballin Lottqh is situated in the parish of Ballinakill, baron 
Leitrim, county of Gal way, Sheet 125, and on the junction of Sh 
116 and 125 of the Ordnance Inch Map of Ireland. It lies a little i 
than half a mile south-east of Marble HiU, the seat of Sir T. J. Bu 
Bart. 

BALLIN LOUGH (COPIBD FROM THE ORDNANCE SIX-INCH MAP). 

Fig. 1. 
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In this lough are four islands ; and, as they have no local names, ' 
shall call them in these Notes as follows : — 'No. 1, or Ifbrth M 
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No. 2, or West Island: No. 3, qr iftrfifo Island; and No. 4, or JFm^ 
/«/««<?. (See Figs. No8. 1 and 2.) 

Through the kindness of J. Hemsworth, Esq., of Danesfort, who 
placed his boat and man at my disposal, I was enabled to examine 
them during March, 1864, and found that No& 2 and 3 are Crannoges, 
or artificial islands, while No. 4 may be one. 

No, 1, or North Island. — ^This, by the Ordnance Surrey Map, is 
ahont 280 feet from the north shore ; but during the dry season it can be 
approached by a peaty, reedy bank which runs from it towards the 
N.-E. It is of a rude oval shape, the diameters being twenty-five and 
sixteen yards long. When visited, it was about a foot above the surface 
of the water, and we excavated forever four feet in depth through peat 
without finding any traces of ancient occupiers ; and as there are no 
stones round the outside of it, we came to the conclusion that it was 
not artificial. 

No. 2, or West Island. — ^This lies about 80 feet from the shore, to 
which it is joined during the dry season. It is of a rude oval shape, 
the diameters being about 33 and 15 yards; the outside is regularly 
covered with flat stones. Most of it was covered with water when it 
was visited ; we therefore excavated in the centre, where we found — 

Section No, 1. 

Ft. Id. 

Bog and day, with a few bones, 2 

Wood ashes, full of pieces of charred bones, . over, 1 6 

8 6 

No. 3, or Middle Island. — This lies about 500 feet from the nearest 
shore, and 250 feet from the West Island. It is nearly round, and 
about 32 yards in diameter. Outside it, for a width of about four yards, 
there are regularly placed flat stones ; and we were informed by the 
fishermen of the lake that during the summer, when the water is low, 
piles can be seen all round it ; but, as the water was high at the time of 
om* visit, they could not be seen. 

On account of the height of the water and the porous nature of the 
materials forming the island, we could not make a carefal examination ; 
but near the west shore, where the island was a foot above the surface 
of the water, we made a small excavation, and found — 

Section No. 2. 

Ft In. 

6. Peat and clay, aboat 9 

5. Peat and stones, with A few bones, „ 9 

4. Wood ashes and peat, with thonsands of unbroken cherry- 
stones, a few broken hazel nuts, a few broken bones, 

teeth, and a ball of red colouring matter, ... „ 2 6 
3. Basket floor, about one and a half inches thick, . . „ 

2. Sawn oak beams, 8 by 6 inches, „ 6 

1. Peat, over 6 

6 
VOL. VI. — D, a. J. S. K 
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The oak beams (No. 2, section 2) were evidently sawn, not cut with a 
chopping instrument. Through them, at about nine inches apart, there 
were pairs of dowels that were used to fasten the basket flooring to 
them ; these beams seem to run nearly N. and S. 

In the basket flooring, at about eveiy nine inches, were poles, 2*5 
inches thick, through which the previously mentioned dowels went, and 
fastened the flooring to the beams. These poles seemed to be ash sap- 
lings, while the rest of the flooring was made of hazel rods. Below the 
beams there was peat, but it could not be examined on account of the 
quantity of water that rushed into the working. This Crannoge seems 
to have been divided into huts or apartments, as part of a row of ash 
piles, three inches in diameter, was observed. 

No stone or other implements were found, nor was it likely that there 
should, as only a small opening was made, and only a few feet of the 
basket flooring uncovered. To find them, the Crannoge ought to be 
carefully explored during the summer, when the water would allow the 
bed lying on the flooring to be cleared out. 

SKETCH OF BALI.IN LOUGH, LOOKING N. K. 

Fig. 2. 




The island in the middle distance is No. 1, or North Island ; that on the left hand, over 
Mrhich there are birds, is No. 2, or West Island ; the island on the shore of which a boat is 
seen, is No, 3, or Middle Island ; and a small portion of No. 4, or East Island, is seen at the 
right-hand margin of the sketch. 

No. 4, or East Island. — This lies about 300 feet from the south 
shore, and is of an irregular pear shape, being about sixty-seven yards in 
length from north to south, and fifty yards in its widest part from east to 
west. Bound outside this island for about four yards in width there are 
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regularly placed small flat stones; and at the S.-E. shore of the island (under 
the water at the time we visited it), there is an east and west beam seven 
inches wide. These things would seem to point to its being artificial ; 
but we made various excavations in dif^prent parts of the island, and 
found no traces of ancient inhabitants ; an excavation in the centre of it 
gave us four feet of peat, under which was shell marl. From this I am 
inclined to think that this island may have been partly natural, and 
partly artificial. 

Ballin Lough occupies a hollow among low hills, the only exit from 
it being on the S.-E., at the village of Ballinlough, where there is 
an artificial cut about four feet deep through a bank of coarse stony 
drift (boulder clay)y about sixty yards wide. If this cut was filled up, the 
waters of the lake would rise at least fourfeet higher than at present; and 
that the water was at this level not long since, would seem to have been 
the case, as all round the lake to over that height there is a deposit of 
shell marl and peat. As the level of the water when the island was ex- 
amined was three feet above the basket floor in the Crannoge, it must 
have been at least seven feet above the floor before the cut was made 
through the bank of drift. Erom this we see that when the Crannoges 
were built, the water of the lake must have been at least four feet lower 
than in March, 1864, and at least eight feet lower than the height of the 
water before the artificial cut was made ; how the waters could have 
been at that level we have now to consider. 

On the Ordnance Maps we find that the height of the lake is 356 
feet above their datum level, and that a quarter of a mile to the S.-E., 
in the townland of Tulla, the surface of the stream is 340 feet From 
this we see that if a cut was made from this point, it would lower 
the lake sixteen feet ; or thirteen feet lower than the basket floor- 
ing of the Crannoge ; and if we examine the stream, we will find that 
the rise from this point to the village of Ballinlough is only a few feet, 
while from the village to the lough it is very rapid, being over eight 
feet. From this we see that if there had once been a natural cut or 
ravine through this bank of drift from the village to the lake, the wa- 
ters of the latter would have been five feet below the basket flooring of 
the Crannoge. On examining the bank of drift on the west of the 
village, what may be the trace of an ancient ravine will be ob- 
served, which appears to have been a/rtijicially filled up with stuff taken 
firom an oblong excavation, marked a on Fig. IS'o. 1, about three or four 
yards wide, and about six or eight yards long, and that the ravine since it 
-was filled up has been used as a road, which has helped to obliterate the 
old embouchement of the lake. To account for this artificial filling, I would 
suggest that the inhabitants of the Crannoge were flooded out by an 
enemy who stopped the egress of the lake, and thus raised the waters 
until the islands with the huts and inhabitants were swamped. The 
ifllands after this were submerged imtil the present cut was opened, 
•when they again appeared. In latter years they have been occupied 
by various individuals, generally for illicit distillation. 
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In the lake the horns and skulls of the Bed Beer have been discovered 
at various times, and the head and horns of the Irish Elk are also said to 
have been found ; but for the latter there is no good evidence. 

I should be inclined to consider that these Crannoges are not as old 
as those which I previously described as occurring in Lough Rea ; for 
in the Lough Rea Crannoges the piles and beams all appear to have 
been split, while in the Ballin Lough Crannoge the beams were un- 
doubtedly cut with a saw. That there was an ancient settlement here- 
about, and that it was a plape of note, seems to be proved by all the 
ancient remains scattered about, which will be seen on looking at the 
Ordnance Map {Galway Sheet, 125), as within a mile of the lake are 
thirteen Raths and Raheens, eight Cromlechs, and one Holy "Well (Tober- 
macduagh). All the Cromlechs and the Holy Well He to the N.-W. in 
Marble Hill Demesne, the ancient name of which was Gortenacuppogey 
». e., *' The Field of the Leaves;" and most of the Raths and Raheens 
lie to the N. and K-E., only three (which are Raheens) on the south. 

At a more recent period it would appear that this neighbourhood was 
still a place of note, as about three miles to the north-east there are the 
ruins of an extensive abbey and castle, and a mile on the north are the 
ruins of a church and castle. The abbey may have been founded by 
St. Colman M'Duagh, as the Holy Well previously mentioned is dedi- 
cated to him. 

I may here mention that Sir W. Wilde, in his list of recorded Cran- 
noges in the Catalogue of the Royal Irish Academy, says : — " Even so 
late as 1610 we read of Crannagh Mac EJnavin, in the parish of Tynagh, 
barony of Leitrim, and county of Galway.'* I could find no trace of this 
Crannoge ; but I imagine its site must lie somewhere in the large allu- 
vial flat and bog which occupies the country south and south-west of 
Crannagh, the seat of R. Nugent, Esq., which is in the parish of Tynagh, 
and barony of Leitrim, and lies about half-way between Portumna and 
Marble HilL It is remarkable that, although it was inhabited up to so 
late a period, and that the descendants of the sept of the Mac Knavins 
still live thereabouts, I could find no tradition about it in the neighbour- 
hood, and the only fe*ace the name of Mr. l^ugent's place. These flats 
and bogs, somewhere in which I suppose the site of this Crannoge to 
be, lie between four and five miles E.-N.-E. of Ballinlough, where are 
situated the Crannoges which the Notes just read refer to. 



XII. — ^NoTEs ON A Cbaitnooe inLottgh Nahinch. By H.B. Tbench, Esq., 
and G. H. Kinahan, F. R. G. S. I. 

[Read before the Royal Irish Academy, January 26, 1864.] 

LoTTGHKAHnrcH, i. e. The Lake of the Island^ lies on the junction of Tip- 
perary and the King's County, the Crannoge being situated in the former, 
barony of Lower Ormond, parish of Ballingairy, Sheet 11 of the Town- 
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land Survey of Tipperary, and Slieet 135 of the One-incli Ordnance Hap 
of Ireland. 

This lake lies io a large bog basin {see Geological Map of Irelandy 
Sheet 135 and Map Fig, No, 1), and was formerly much larger; but 
previous to the year 1812, its outlet to the K.-W. was lowered, and the 
land about it reclaimed. In winter its limits extend much farther than 
during the dry season, as the ground about it is low. 

The appearance of the Crannoge has been much changed since the 
lake was lowered, as on its south shore a quay was built on which to 
land turf cut in the peat bog on the south, and many of the piles that 
surrounded the Crannoge have been removed, and its circular shape 
changed. Our attention was first directed to it by the following notice in 
Wakefield's "Ireland," which was published in 1812 : — " In the highest 
part of this reclaimed land, which is about the middle of the old lake, 
there is seen a circular part, in shape the top of an immense tub, about 
sixty feet in diameter. The large planks which form the staves are from 
one to two feet broad, and about six inches thick, quite straight as far 
as it has yet been possible to trace them downwards. None of them 
have yet been raised without cutting them. At present there is no 
appearance of either ax or saw having been used in the formation of 
them." 

When the island was visited in March and August, 1864, it was 
found to have shallow water all round it, except at the south, where 
the previously mentioned quay was built ; on the east there is a track 
into the mainland (C on Map Fig, 1), that may also be of modem 
construction ; at all events, it was used at the same time as the quay, 
and has been repaired from season to season, by laying branches and 
trunks of trees across it, and covering them with gravel. At the junc- 
tion of this track with the quay at the 8.-£. of the island, one of the old 
oak sheeting piles was remarked, the section of it being 4x12 inches. 
On the nordi of the island more of these piles were noted, forming part 
of a circle ; and from them, running 8. and S.-E., are two rows of round 
perpendicular ash piles, 2*5 inches in diameter, that appear to have been 
parts of two partitions or walls that divided up the space inside the 
circle of sheet piles into rooms or habitations. On the N.-"W. of the 
island, about tluree yards from the present shore, are also some of the 
circle of sheet piles, and between them and the land are, E. and W., 
beams about four feet apart, and about four feet lower than the surface 
of the island. There are also above these, and close to the edge of the 
island, irregularly laid logs of oak, on an average about five inches in 
diameter, mingled with large stones. On the S.-W. of the island there 
is a set of oak sheet piles bounding the end of the quay ; these seem to 
have been recently put here, and may have been some of those men- 
tioned in the extract before quoted, "that were raised" when the quay 
was built, and were redriven here to protect the pier. There are also 
a few other piles, but they are evidently modem, being round fir sticks, 
which appear to have been used to fasten the boats to* 
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LOUOH NAHIMOH. 

Reduced ^tb from the Ordnance six-inch Map, equal to 4-^th inches to the mile. 




ff , Winter boandary of Lake. 

6, Boundary between bog and upland. 

c, Cart road. 



The difference between the level of the water of the lake in March 
and August was only about a foot, or a foot and a half; and the island 
is of such a porous nature, that the water rushed in everywhere, and 
prevented satisfactory work ; but we opened small excavations in various 
places, and found the general section of the island to be : — 

General Section, pt. in. 

6. Bog, about 6 

5. Bog, ashes, bones, and nuts, ,,16 

4. Stones and large oak sticks irregularly laid, ... „ 6 
3. Peat, bones, and ashes, in which are oak beams lying in 

different directions, „ 1 6 

2. Nearly £. and W., oak beams, about four feet apart, . „ 6 

1. Peat, wood chips, and bones, over 1 

5 6 

From this it is seen that the artificial work, measured from the pre- 
sent surface of the island, is more than 5*5 feet in thickness. On the 
beams {Bed No, 2 in Section) ih&XQ seems to have been a basket flooring, 
but of this we could not be certain, on account of the depth of water in 
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the excavation ; but in connexion with them we observed toicker wallt, 
made of hazel rods. Where the wicker walls cross the oak beams, there 
were round holes through the latter for the stakes to go through. In 
the vicinity of these beams a small rude stone implement made of Silu- 
rian grit was found, but it was so rotten, that it broke while the dirt 
was being removed from it. 

The beams in bed "No. 3 were charred on the under surface as if they 
had been the beams which supported the roof of an edifice that was de- 
stroyed by fire ; near the north of the island, immediately over these 
charred beams, there was a !N^.-W. and S.-E. plank about ten feet long, 
twenty inches wide, and two inches thick ; at about one foot nine inches 
from its N.-W. end there were two holes through it, four inches by two 
inches, that ran north and south in a line with the north and south piles 
seen on the north shore, and on each side of the plank were upright 
stakes ranging in the same direction. In bed No. 5, near the centre of 
the island, a large heap of wood ashes was found, and innumerable 
quantities of hazelnut shells and a few of walnuts. The bones found 
in the different beds seem to be those of pigs, sheep, and cows. 

From the facts we were able to collect, we may draw the following 
conclusions: — ^That the base of the artificial work is more than 5*5 feet 
below the present surface of the island ; that it was inhabited at least at 
two different periods, the first of these being when the east and west 
beams formed the floor of the habitations ; those habitations seem to have 
been destroyed by fire, which would account for the charred beams. 
After this period the oak sticks and stones irregularly laid were placed 
to form a floor for new habitations. Between these periods we must 
suppose that the waters of the lake rose considerably. 

Within a mile of Lough Nahinch we find that there are the remains 
of nine ratks and raheens in the county of Tipperary, and ^ye or six in 
the King's County ; that there were more would seem likely, as the 
name of the townland on the south of the lake is Lissadonna, and yet 
there is now no trace of a Uss or rath in it ; and in other places raths 
are said to have been levelled with the ground. The old castle at Bal- 
lingarry lies about a mile l^.-W. of the lake ; it may have been built to 
prevent the natives from re- occupying their island home. 



Xm. — On Ixsceibed Monuments in the County op Kebht. By the 
Very Eev. Dean Gbaves (lately discovered by himself and his son, 
Mr. Alfred Graves). 

[Read before the Royal Irish Academy, November SO, 1864.] 

The monuments now brought under the notice of the Academy appear 
to be nearly related to a class which formed the subject of a paper read 
by Dean Graves to the Academy in February, 1860. The monuments 
then described exhibited inscribed circles, or groups of concentric circles, 
having at the centre small cup-shaped hollows, of from two to four inches 
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in diameter. The monuments to which attention is now directed present 
numbers of the cup -shaped hollows, unaccompanied by circles. 

Five of them are the covering stones of large cromlechs, and Dean 
Graves thinks that there is reason to belioTe that the hollows were de- 
signedly arranged in certain alignments. The monuments, however, 
have been so much defaced by the action of the weather during hun- 
dreds, perhaps thousands of years, that it is hardly safe as yet to insist 
positively upon this point. 

Dean Graves remarks that the occurrence of these sjrmbols on what 
are undoubtedly sepulchral monuments may help towards the discovery 
of their signification. A huge block, found by Mr. Alfred Graves, at 
Loher, near Darrynane, and exhibiting some of these hollows, serves as 
the covering stone to a sepulchral chamber excavated in the earth under 
it; a narrow covered gallery, of twenty- four feet in length, constructed 
in the ordinary way, leads to the subterraneous chamber. Though 
careful search was made in it for human or other remains, nothing was 
found, with the exception of a few fragments of charcoal, and a portion 
of a charred bone. 




Scale, -^th of an inch to 1 foot. 

The other monuments described in Dean Graves's paper were found 
in the following localities : — One in the island of Valencia ; another, 
near Cahirciveen; a third, near Waterville bridge; and two more, near 
Sneem. 

The Dean concluded by expressing his expectation that artificial 
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hollows would 
be found on 
manyof the co- 
vering stones 
of cromlechs 
on which they 
have not heen 
yet observed, 
simply he- 
cause their ex- 
istence was 
not suspected. 
~" the 

has 
been much af- 
fected by the 
weather, any 
hollows that 
appear may be g» 
readily mista- I* 
ken for natu- | 
ral ones ; but & 
hollows that SI; 
are certainly ^ 
artificial hav- g 
ing once been g 
recognised,the ^ 
eye of the an- ^ 
tiquary will | 
be prepared to 
observe those 
which are not 
so obviously 
the work of 
man. 

Dean Graves 
noticed some 
other monu- 
ments in Ker- 
ry which ex- 
hibit circular 
hollows, but 
do not admit 
of being class- 
ed along with 
those describ- 
ed in this pa- 
per. 

VOL. VI. — D, Q. J. s. 
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XIV. ~ On A Cromlech and other Ancient Eemains in the Presi- 
dency OF Madras. By Henry O'Hara, Esq. 

[Read before the Royal Irish Academy, December 12, 1864. 

** Very Rev. Sir, — It may interest the Members of the Royal Irish 
Academy to know that in the Madras Presidency, East Indies, Cromlechs 
such as are found in Ireland are met with. 

Fig. 1. 




" I enclose a rough pen-and-ink sketch of one standing some short 
distance from the Travellers' Bungalow at Policondah, thirteen miles 
from Vellore. The ground in this locality is covered with interesting 




relics of a race whose occupancy of the country was evidently anterior 
to the Hindoos. I have marked on the sketch a line of defence from 
the base of the hill to the river, composed of large boulders. The foun- 
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dations of circular buildings exist in considerable numbers ; and at the 
entrance to nearly all the dwellings a mass of granite stands, with a 
cavity cut into its upper surface, evidently intended for a mortar to pound 
grain in. 

*' The Cromlech I send a sketch of must have been an altar for sa- 
crifice ; it stands on a mass of laminated gneiss that crops out on the 
surface, so that it could not have been intended as a place of burial. I 
have not sketched in.the circle of stones surrounding the Cromlech ; 
these are placed about a yard apart from each other, and form a circle of 
thirty yards diameter. 

** While laying out a new line of road to connect the southern trunl« 
road with that from VeUore to Amer, I discovered four other Cromlechs, 
placed so as to form a perfect square ; they are similar in construction 
to the one sketched. 

" The nature of my duties in India as an engineer in the service of 
Grovemment took me much among the people, whose language and pecu- 
liarities I am well acquainted with. When I could prevail on one of 
the inhabitants near the site of these remains of a bygone race to get 
rid of the characteristic apathy of his countrymen to matters not per- 
sonally interesting, I could learn from him the tradition, * that the stones 
were put up by a people who lived in the country before Buddhism or 
Brahminism was introduced, and that the Cromlechs were sacrificial 
altars on which men were immolated.' 

'* The villages of Dooshu and Mannidoor are a few miles south of the 
Palaar River, in the North Arcot District ; between these villages an 
immense tank, or reservoir, for storing water for rice irrigation stands. 
The tank is formed by filling up the gorge between two low hills, and 
the water supplied by a channel from the river some miles higher up, 
and the drainage of the country. A large slab of granite has an inscrip- 
tion cut on it, and placed on the upper level of the tank ; the character 



Fig 3. 



of the letters is the same as the 
present language of the country 
(Tamil) is written in, but the 
language of the inscription can- 
not be made out. This may be 
taken as a voucher for the anti- 
quity of the tank ; but the vast 
number of kistvaens that are to 
be found on the two low hills be- 
fore mentioned, from their sum- 
mits to base on all sides exposed 
to view, prove these hiUs to 
have been used as a burial 
ground long before the tank was 
constructed. I opened several 
of these monuments of antiquity, and found broken pottery in a few 
of them. 
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'^ The tradition of the people here also is the same, — ' that the stones 
were placed to mark where the people that preceded them buried their 
dead.' 

" I will not attempt any conjecture as to the purpose for which the 
Cromlechs were set up ; I submit the fact of their existence to you and 
the members of the Eoyal Irish Academy. 

" Apologizing for tiie liberty I have taken in addressing you, 
" I beg to remain, Very Rev. Sir, 

" Your obedient servant, 

"Henby O'Haba, M. I. C. E. I., 

** Depatj CommisBaTy, Retired List, H. M. 
Indian Army. 
» Fermoy, Co. Cork, Nov. 26, 1864." 
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XV — Notes on some of the Bikds iwhabitino the Southebst Ocsait, 
By Captaiht F. W. Hutton^ 23rd Royal Welsh Fusileers, F. G. 8. 

[Read before the Natural History Society of Dablin, March 3, 1865.] 

The notes that I have the honour to read to the Society this evening are 
compiled from personal observations made during seven voyages round 
the Cape of Good Hope, at various times of the year, and from infor- 
mation obtained from my friend, Mr. Richard Harris, R. N., who was 
engineer on board Her Majesty's ship " Adventure," in 1857, in which 
ship I made my last voyage. 

Mr. Harris sailed fiim London early in June, 1832, with a sealing 
party, and arrived at the Prince Edward Islands, in the Southern Ocean, 
in September, and stopped there until the following January, when they 
left for Kerguelen's Land, or Desolation, as the sealers call it. They 
reached this latter place at the end of January; and on the 16th of 
March, while they were on shore, engaged in sealing, their ship was 
wrecked, and they remained on the island until the 6th of December, 
when they made the bold experiment of sailing in a boat, built from the 
remains of their ship, for Tasmania, and happily reached Macquarrie 
Harbour in safety after a voyage of six weeks. While Mr. Harris was 
on these little-known islands he made many careful observations of the 
habits of the birds that frequent them during the breeding season, 
which he kindly communicated to me, and which, although made so 
long ago, will not, I trust, be found without interest. Most of these 
birds have been admirably figured and described by Mr. J. Gould in his 
" Birds of Australia." I have therefore confined myself to mentioning 
only those peculiarities of plumage and habits which are either new or 
still disputed points. 

Before commencing, however, I wish to thank Dr. Sclater, Dr. G. 
Gray, Dr. E. Perceval Wright, and more especially Dr. A. Carte, and Mr. 
Grordd, for the kind way in which they have answered my numerous 
questions on many of the points touched upon in this paper. 

Chionia minor (Hartlaub) — Lesser Sheathbill.-*-This bird is com- 
mon on both the Prince Edward Islands and Kerguelen's Land, and is 
called " wide-awake" by the sealers. When Mr. Harris first landed, 
the birds were so tame that he frequently had to kick them out of his 
way ; and when he hid himself behind the rocks, they would come and 
peep over at him, chattering, and seeming quite pleased at having found 
hiuL They are always found near the sea, but do not fly much, only 
from one rock to another, and never leave the land. Mr. Harris never 
saw the nest or eggs of this bird, and therefore supposes that they breed 
in some place out of sight, either utder the rocks along the shore, or 
in the high moss and grass, like the Skua Gull. 

Zestris catarrhactes (L.) — Skua Gull. — This bird is the " Cape Hen" 
of sealers, and the *' Port Egmont Hen" of Captain Cook. It does not 
skim over the water like the Petrels, but flies low, with a heavy slow 
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flapping of its roundish-looking wings, and is therefore easily recognised. 
It is rare at sea north of lat 45*^ S., one individual only having 
come under my personal observation. It is, however, very numerous 
on the Prince Edward Islands, and Kerguelen's Land, where it breeds 
on the low flats, among moss and grass two or three feet high, making 
no nest, but laying three brown dark- spotted eggs on the ground. The 
yoxing birds are dark brown, mottled with white. During the breeding 
season the old birds are very flerce, flying round the head of an in- 
truder, dashing every now and then at him, and making at the same 
time a curious croakmg noise in their throats. Mr. Harris has never 
seen one chasing another bird. 

Diomedea exulans (L.) — ^Wandering Albatross.— Average breadth 
across the wings, 10 feet— -the smallest measured being 9 feet, and the 
largest 12 feet; length from tip of beak to end of tail, 4 feet. Some 
have a rose-coloured streak on each side of the neck, as mentioned by 
Dr. Bennett in his " Gatherings of a I^aturalist in Australia." I have 
never seen this on either the young or very old birds ; and the only one 
I ever captured with it was a male. I have also only seen these marks 
between June and August, and I am therefore disposed to believe that 
they distinguish the middle-aged male bird previous to the breeding 
season ; but I am not sure of this. According to the experience of my- 
self and Dr. Bennett, the food of the Albatross consists entirely of the 
oceanic mollusca, small crustaceans, medussB, and the refuse thrown 
overboard from ships. I have never found any remains of fish in its 
stomach ; and indeed I do not see how it could catch them ; for it never 
pounces suddenly, like a Prigate Bird or a Gannet, on anything floating 
in the water, but always settles first, and then devours it at its leisure ; 
in factj'it sits down to dinner. For this reason it can only be caught with 
a hook when the ship is going slowly — not more than four or five knots — 
and when plenty of line can be paid out, so as to give the bii'd time to 
look at the bait before he swallows it. The best bait is a piece of the 
rind of raw salt pork, as this is so tough that the small birds cannot get 
it off the hook. The hook need not be barbed, as it always catches in 
the curved end of the upper mandible ; the bait must be floated by 
means of corks. I have never seen the Albatross fly at night, and its 
habits are quite diurnal, both at sea and on land. It is rarely found 
north of lat 30® S. ; but so constantly does it approach that limit, 
that I could generally predict the day on which we should see the first. 
In April, 1854, however, when saifing from Capetown to St Helena, 
in about lat. 26** S., one flew past the ship in a direct line south- 
wards, without even stopping to look at us ; and I suspect that it had 
either been caught, and turned loose again after two or three days' im- 
prisonment, or that it had followed a ship out of its usual haunts, and 
was now making the best of its way back again. They are very common 
south of latitude 40° S., and monopolize nearly the whole of the Prince 
Edward Islands, and the south-east portion, or lee side, as the sealers call 
it, of Kerguelen's Land, to which places they retire to breed in October. 



HIJTTON ON THE BIEDS OP THE S0I7THEBN OCEAK. 79 

The nest^ which is always placed on high table lands, is in the shape of 
the frustum of a cone, witii a slightly-hollowed top, and is made of 
grass and mud, which the birds obtain by diggin^j a circular ditch, about 
two yards in diameter, and pushing the earth towards the centre, until 
it is about eighteen inches h^gh. In this nest the female bird lays one 
white egg, which is not hatched until January. The nesting of the 
Albatross has been well described by Mr. Earle and Dr. M'Cormick ; 
and I have mentioned it here only because Dr. Bree, who, in his ** Birds 
of Europe," has given the latest account of this bird, has reproduced 
the statement of Captain Carmichael, in his " Description of the Island 
of Tristan d'Acunha," in the twelfth volume of the "Transactions of 
the Linnean Society," that it makes no nest — a statement which is cer- 
tainly erroneous. At a certain time of the year, between February and 
June, Mr. Harris cannot exactly say when, the old birds leave their 
young, and go to sea, and do not return untU. the next October, when 
they arrive in large numbers. Each pair goes at once to its old nest ; 
and, after a little fondling of the young one, who has remained on or 
near the nest the whole time, they turn it out, and prepare the nest for 
the next brood. The deserted young ones are in good condition, and 
very lively, frequently being seen off their nests exercising their wings. 
"When the old birds return and take possession of their nest, the young 
one often remains outside, and nibbles at the head of the old one until 
the feathers between the beak and the eye are removed, and the skin 
made quite sore. The young birds do not go far from land until the 
following year, when they accompany the old ones to sea. While the 
old birds are away, it is difficult to imagine how the young ones obtain 
food ; for Mr. Harris assures me that no old birds are seen near the 
islands for months together. Strange as this may appear, its very 
strangeness is in favour of its truth, as no one would think of inventing 
such a story ; and its correctness is further corroborated by the abun- 
dance of Albatrosses found at sea from April to October, inclusive, and 
their comparative rarity, especially of the old white ones, during the 
rest of the year, which I believe to be the case. Of their abundance 
between April and October no one who has been in the Southern Ocean 
at that time of the year will doubt ; and in the latter month I know 
from my own experience that the old birds begin to get scarce. It is 
more difficult to collect sufficient evidence of their rarity from November 
to March, as few voyagers visit the regions they inhabit at this season 
of the year, and fewer still take notice of the birds. Dr. Pickering, 
however, who accompanied the United States' Exploring Expedition, 
under Commander (now Admiral) Wilkes, states that this bird was 
only occasionally seen in January, while it was much more com- 
mon in April ; and Captain Cook's experience seems to have been much 
the same. In October and N'ovember, 1772, Albatrosses, he says, were 
common. In December and January they were scarce, or entirely 
absent; and but few seem to have been seen by him until he reached 
New Zealand, except on the 10th of February, 1773, when he reports 
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an abundance, but on that day he was within a few miles of the south- 
east part of Kerguelen's.Land, where they breed. He did not again 
visit these regions until the middle of December, 1773, when he left 
"New Zealand for the Pacific; and from this time until the following 
February, when he got too far north, he appears to have observed very 
few — ^most, if not all, being young birds. At the close of this year 
(1774) he doubled Cape Horn, but after November no mention is made 
of Albatrosses — except that they were seen in Staten Island in January-- 
until March, 1775, when he says that some accompanied the ship every 
day until he got beyond their habitat. Sir James Boss, too, in his account 
of the voyage of the "Erebus" and "Terror" in 1839-43, never mentions 
Albatrosses between November and March, and I ^m therefore disposed 
to believe that the old birds go to .sea in March or April, when the 
young ones are about three months old. Mr. A. Earle, in his "Nar- 
rative of Nine Months' Eesidence in the Island of Tristan d'Acunha," 
as quoted by Gould, says that he saw.old Albatrosses 'f stalking about" 
their young in May; but asZ>. exulans can only just manage to. get 
along on land by the help of its wings in a most awkward and ridi- 
culous manner, which no one would think of dignifying by the term 
" stalking," I am of opinion that he mistook B, melanoph/rys for this 
bird. , On his way out, Mr. Harris spent three weeks in August at 
Tristan d'Acunha, Nightingale Island, and Inaccessible Island, but 
never saw any Albatrosses during the whole time. Mr. Harris says 
that when the old birds return in October, he never saw them feed the 
young ones ; and it is therefore evident that they must have some 
means of obtaining food for themselves. My impression is, that the 
yoong birds are nocturnal in their habits, . and go down to the sea at 
night, returning to their nests in the morning.* The instinct, or what- 
ever it may be called, which enables the Albatross, after wandering 
over thousands of miles of trackless ocean, to find its way back to its 
young one every October is most extraordmary, Mr. Harris says that 
he feels quite certain that the same birds visit their old nest, and use it 
again for the next brood. In this case the landmarks, which might 
guide the swallow in its migrations, are entirely wanting ; and as the 
birds spread on all sides fcom their breeding places, and. doubtless 
sometimes traverse the whole globe, the position of the sun, which is 
the only natural guide that man possesses, cannot avail them anything. 
The flight of the Albatross is truly majestic, as with outstretched mo- 
tionless wings he sails over the surface of the sea ; now rising high in the 
air ; now with a bold sweep, and winga inclined at an angle with the 



* Mr. Harris does not agree to this. In a letter to me, dated H. M. S. " Medusa," 
March 19, 1865, he says, that *< the fact that they wonld stand to exercise their wings 
shows that they had not yet got the proper use of them ;" also that he *' nevw saw them 
upon the wing until the return of the old ones ;" and, farther, that the situations occu- 
pied by some of them were such as to make it •* impossible for them to get to the water 
except by flight." 
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horizon, descending until the tip of the lower one all but touches the 
crests of the waves as he skims over them. Suddenly he sees something 
floating on the water, and he prepares to alight ; but how changed he 
now is from the noble bird but a moment before all grace and symmetry ! 
He raises his wings, his head goes back, and his back goes in ; down 
drop two enormous webbed feet, straddled out to their full extent, and, 
wiih a hoarse croak, between a raven and a sheep, he falls souse into 
the water. Here he is at home again, breasting the waves like a cork. 
Pl^sently he stretches oat his neck, and, with great exertion of his 
wings, runs along the top of the water for seventy or eighty yards, until, 
at laist, having got sufficient impetus, he tucks up his legs, and is once 
more fairly launched in the air. It is, I presipne, this necessity of 
running along the top of the water before he is able to ascend from it 
which has give^ rise to the fable — as I think I may call it, although 
^till quoted by some of the best naturalists^-of the ^batross being able 
to walk on the surface of the water with hardly any assistance from its 
wings, and that the noise of its tread nuay be heard at a great distance, 
which originated with Captain "Weddell in his ** Voyage towards the 
South Pole," in 1822-24. I have never seen this bird dive.' When 
caught, and placed on deck, they are unable to stand, or to rise from it, 
unless a strong wind is blowing, but lie almost helpless on their breasts. 
After they have been on board a few minutes they generally, but not 
always, throw up a large quantity of oil. I have sometime sailed past 
an Albatross sitting on the water, and it has not got up to join the 
other birds flying round the ship, but remained on the water until out 
of sight — a thing I have never observed in any other of the Petrels. 
I have not seen Nuttall's origiaal account of this bird ; but, as quoted 
by Dr. Bree, in his "Birds of Europe," it spems nearly as full of errors 
as word9. He has evidently confounded the ISTorth Pacific species^ 2>. 
hrachyura, with JD, exulans, although they are quite distinct. 

JDiomedea melanophrys (Temm.) — ^Black eye-browed Albatross. — 
!Breadth across the wings, 7 feet; length, 3 feet. Mr. Gould says that 
there is no diflerence between the young and the old birds, except in 
the colour of the beak, but in this I cannot concur. According to my 
observations the head in the young is grey, which, as the bird grows 
older, becomes white — ^first on the cheeks, then, spreading to the top of 
the head, leaves a collar round the neck, which breaks first in front, 
and gradually spreads upwards until the whole is white. The beak re- 
mains dark blue for some time after the plumage has assumed the co- 
lours of the adult. The feet and legs of the young bird are light blue. 
I am unable to give any new iuformation as to where this bird breeds, as 
it is never seen on the Prince Edward Islands nor Kerguelen's Land. 
Commander Snow, in his " Two Years' Cruise off Terra del Puego," 
says that it breeds in the Falkland Isles, and describes its nest as similar 
to that of 2). exuIanSf but not more than twelve inches high ; and Captain 
Carmichael states that it breeds m Tristan d*Acunha. Mr. Gould says 
that it is more easily caught than D, exulansy but my experience is just 
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the contrary. When on board, it stands pretty firm on its legs ; and I 
have never seen it vomit oil, as most of the Petrels do. It dives some- 
times, but does not appear to like doing so — gencirally preferring, when 
anything good to eat is imder water, to let a Night Hawk (P. hcmtata) 
fish it up ; then giving chase, and running along the top of the water, 
croaking, and with outstretched wings, it compels him to drop it, and then 
seizes it before it sinks again. This bird is called " Molly Hawk" by 
sailors. It is common round Cape Agulhas; and in August, 1857, I 
saw a large number in False Bay, and round Cape HangHp. It 4s ap- 
parently quite diurnal in its habits, both at sea and near land. JD. cMo- 
rorhynchos (Lath.) differs from Z>. melanophrya only in the rather lighter 
tint of the mark over the eye, and in the colour of the beak ; in size and 
habits it is precisely similar; and, as the beak of Z>. culminata (Gould) 
is just intermediate in colour between the two, I am of opinion that all 
three are but one species. I am aware that Captain Carmichael states 
that the nesting of the two is different ; but as he has wrongly described 
the nesting of both the other species of Albatross, I cannot trust his ac- 
count without farther evidence. No one acquainted with these birds 
can read Latham's description of D. chlororhynchos without at once 
seeing that he is describing an immature bird. 

Diomedea fuliginosa (Gmel.) — Sooty Albatross. — Some of these 
birds are grey on the back and head, vrith the exception of a broad 
black stripe round the beak, which gives the head something the look 
of a jackdaw's. I am unable to say whether these are young or very 
old birds ; but as their legs and feet are yellow, I incline to the latter 
opinion. It breeds in the inaccessible cliffs of Kerguelen's Land and 
the Prince Edward Islands, and Mr. Harris was never able to get at 
a nest. It has an unpleasant habit of screeching at night, and is called 
" Pee-u" by the sealers. Sir J. Eoss mentions that he saw young 
birds fully fledged, and, as he says, " ready to go to sea," in May, at 
Kerguelen's Land ; and, as no mention is made of old birds, this species 
may have the same habit of deserting its young that 2>. exulam has. 
It is, however, so shy, that Mr. Harris made very few observations on 
its habits. The remarks of Mr. Gould, that this bird is very wary, 
and seldom caught, and that it alone of all the Petrels flies directly over 
the ship, are quite correct. 

Procellaria gigantea (Gmel.) — Giant Petrel. — This birdj,breeds in 
the cliffs of the Prince Edward Islands and Kerguelen's Land, but the 
nests can be got at occasionally. The young are at first covered with 
a beautiful long light-grey down ; when fledged they are dark brown, 
mottled vrith white. When a person approaches the nest, the old birds 
keep a short distance away, while the young ones squirt a horridly smell- 
ing oil out of their mouths to a distance of six or eight feet. It is very 
voracious, hovering over the sealers when engaged cutting up a seal, and 
devouring the carcase the moment it is left, a thing the Albatross never 
does. It is the "Mother Carey's Goose" of Cook, and the *' Nelly" 
of sailors. It sometimes chases the "Night Hawk" (P. httsUata), but 
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Mr. Harris has never seen it kill one. Whether or not it can catch a 
hird possessed apparently of powers of flight superior to its own is 
doubtfol; but, supposing one killed, that it feeds only on its heart 
and liver, I cannot believe, although it is said to do so in the works 
of many first-rate ornithologists — a statement which seems to have been 
copied from Lord Macartney's " Embassy to China" in 1712, and since 
handed down from one naturalist to another as an heirloom. 

Procellarta aquinocttalis (L.) — Black Petrel. — ^Black, with a white 
mark, generally crescent- shaped, but very variable, on each cheek ; 
chin white ; beak yellow, with a white tip ; legs and feet black. As 
the plumage of the bird here described is intermediate between the P. 
aquinoctialis of Linnaeus and the P. eonspicillata of Gould, I agree 
with Dr. Gray in ranking them as one species only. It is not 
known on Prince Edward Islands, nor on Eerguelen's Land, and I 
have only seen it in the South Atlantic between lat. 26° south and 
lat. 35® south. Among sailors it rejoices in the name of " Stink Pot." 

Procellarta hasitata (Licht.) — Great Grey Petrel. — This bird com- 
bines the appearance of a ProceUaria with some of the habits of a Puf- 
flnus. Its feathers fit very close, and have a glossy look. Like all 
other Petrels, it flies with its legs stretched straight out behind, and as in 
this bird they are rather long, they make the tail appear forked. Its 
cry is something like the bleating of a lamb. The young bird has been 
figured and described by Dr. Andrew Smith in his " Illustrations of 
South African Zoology," under the name of Puffinm cinereus. They 
are very common at sea from May to August, but retire to Kerguelen's 
Land and other places in September or October, to breed. Each' pair 
burrows horizontally into wet peaty soil from two to eighteen feet At 
the end of the hole they form a large chamber, and construct in the 
centre of it a nest similar, except in size, to that of the Albatross, in 
the hollowed top of which the female lays one white egg. They seldom 
leave their burrows in the daytime ; and when one happens to do so, it 
is at once hunted by a NeUy, although no such jealousy exists at sea. 
From this habit of flying only by night it is called " Kight Hawk" by 
the sealers. Mr. Harris's party, when wrecked on Kerguelen's Land, 
used to dig these birds out of their burrows, and eat them ; and in 
order to save useless digging — for their spades were only made from the 
staves of old casks — ^they would hold one to the mouth of a hole, and 
make it cry out, when, i£ another was inside it would answer. Mr. 
Harris informs me that he never saw the Night Hawk on the Prince 
Edward Islands ; but as his party was not then in want, they did not 
hunt for them, and they may therefore breed there also ; for, as they 
conceal themselves by day, they might easily have remained unobserved. 
This bird is by far the best diver of all the sea-going Petrels. It seems 
even fond of it, and often remains under water for several minutes, 
when it comes up again shaking the water off its feathers like a dog. 
Sometimes I have seen it, as it flies past, poise itself for a moment in the 
air at a height of about twenty or twenty-five feet above the sea, 
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and, shutting its wings, take a header into the water. It dives with 
its wings open, and uses them under the water much in the same man- 
ner as when flying. 4 

Proeellaria macroptera (Smith) — Long-winged Petrel. — This bird, 
when on the wing, looks very like a large Swift. It is not by any 
means common, and I have only seen 'it east of the Cape of Good 
Hope. It is not found on the Pnnce Edward Islands nor Kerguelen's 
Land. 

ProceUiMria glacialoides (Smith) — Silvery Grey Petrel — ^Back, wings, 
head, and tail ash-grey, with a rudely-shaped circular ring of black 
near the tip of each wing ; rest of the body white, l^ot common, and 
not seen by me east of the Cape of Good Hope ; not found on the 
Prince Edward Islands nor Kerguelen's Land. I presume that this is the 
bird figured by Gould, although neither he nor Dr. Smith mentions the 
dark mark on each wing. 

Proeellaria mqllis (Gould). — Soft-plumaged Petrel. — l^ot found on 
the Prince Edward Islands, nor on Kerguelen's land. They fly well, 
with their wings a little bent back, like a Sandpiper. I think it pro- 
bable that this bird will prove to be the young of Proeellaria Cookii 
(Gray). 

Daption Capensis (Lath.)— Pintado Petrel. — Across the wings three 
feet, length fifteen inches. "When caught and brought on board ship, 
it throws up from its mouth, as soon as touched, a quantity of red; 
strong-smelling oil — ^not as a means of offence or defence, but simply 
from Mghi Mr. Gould states that when irritated it ejects an oily fluid 
from its nostrils, but this I have never observed. They cannot rise 
from the deck, but run along with outstretched wings. Their cry is like 
the sound made by drawing a piece of iron across a large-toothed comb — 
cac, cac, cac-cac, cac, the third being pronounced the quickest. It is 
called " Cape Pigeon" by sailors. Curiously enough, although this bird 
is by far the commonest of all the Petrels, and is so distinct in plumage 
that no one can mistake it, yet its breeding place is, I believe, not 
known with certainty. In Gould's account of the bird I find — " It is 
said to breed in Tristan d'Acunha," but Captain Carmichael does not 
mention it. Darwin (" Zoology of the Voyage of the * Beagle' ") was in- 
formed that the sealers know of no other place where it resorts to breed 
but the island of South Georgia, and it certainly is not found on the 
Prince Edward Islands nor Kerguelen's Land. Sir J. Ross, however, 
mentions having seen flocks of young birds in January, 1841, in lat. 
71** 50' south, near South Victoria ; and it seems, therefore, probable 
that they breed 'on islands in the Antarctic Ocean, far south of the 
homes of the Albatross. Latham says that they vary much in colour, 
but I have always been surprised at their great constancy ; and, as I 
could detect no difference in them, I suppose that the young birds re- 
main near their breeding places until they have attained the plumage of 
the adult. According to my experience their northern limit is lat. 27** 
south, but they sometimes follow a ship as far as 24** south, and one 
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once followed the ship I was in as far as 17^ south. On that day I saw 
Tropic Birds, Plying Fish, and a Cape Pigeon all together — a, most unusual 
occurrence, the thermometer, however, was only* 70° F. in the shade. 
These and other small birds are much more easily caught with a thread 
than with a hook. The modus operandi is as follows :— A small piece 
of wood, about an inch and a half Ipng, is tied by its middle to a line of 
white thread or silk ; this is put over the stem, and allowed to float out 
some thirty or forty yards. The birds, flying under the ship's stem, 
strike against the thread, and entangle their wings in it; they are 
then hauled gently on board. If the ship is going fast, the thread will 
not be strong enough to hold them ; for if it is too thick, they will see 
and avoid it. 

Prion vittatus (Cuv.) — Broad-billed Prion. — Across the wings two 
feet, length ten inches. They generally fly in flocks, with a sharp 
motion of the wings like a Snipe. I can confirai the remark of Captain 
(now Sir George) Grey, the present Governor of New Zealand, that it 
is never seen to sit on the water. It is called " "Whale Bird" by sailors. 
According to Captain Carmichael, this bird breeds on Tristan d' Acunha. 
It is not found on the Prince Edward Islands nor Kerguelen's Land. 
Besides these birds, Mr. Harris says, that a few ducks were found on 
Kerguelen's Land, and that Penguins were common upon all the islands. 
A night or two after their ship was wrecked, they lit a fire upon the 
rocks, when, to their astonishment, a large quantity of Stormy Petrels 
flew into it, and others dashed themselves against the rocks on which 
the fire was lighted, although these birds were rarely seen in the day- 
time. This shows that these birds are noctumal in their habits when 
near land : at sea, however, they are much more common in the day-time 
than at night, and I have never heard of one of them, or any other Petrel, 
flying into a ship's port with a light in it, although this is by no means 
uncommon with flying fish. 

General Remarks, — The extraordinarynumber of oceanic birds found 
in the cold regions of the earth, in comparison with the small number 
found in the tropics, is a very remarkable fact, as it is exactly the re- 
verse of what we see on land. It can, however, I think, be accounted 
for as follows : — The higher plants have to deoxidize large quantities 
of water and carbonic acid for the formation of the sugar, various kinds 
of oil, camphor, resin, &c., that they secrete ; but this process absorbs 
an equally large amount of heat and light, which can only be supplied 
by the sun, consequently they must inhabit warm or temperate cli- 
mates, and live on land, or at any rate must have the greater portion of 
their leaves exposed directly to the air ; for water is such a powerful 
absorbent of heat rays, that a depth of a few inches only is enough to 
prevent nearly all those that reach the earth on a cloudless day from 
penetrating further. The lower plants, however, which have little to 
develope but cellulose and chlorophyll, require less light, and but little 
heat; they are thus enabled to live under water, and in regions where 
the more highly organized forms would die, and, being unopposed, they 
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increase here in number and dimensions far more than in warmer lati- 
tudes or on land ; and as water maintains a more equable temperature 
than land, it follows ^hat in oold regions the sea supports nearly the 
whole of the vegetation. This entails an equally large population of 
the lower marine animals, which subsist on the vegetation, and in their 
turn supply food to the Petrels, which, carrying about with them in 
their lungs an apparatus for producing heat, are not under the same ne- 
cessity as the higher plants of living only in warm climates ; and as 
the heat in summer is much less in the southern hemisphere than in 
equal latitudes in the northern, the marine plants, and consequently 
the Petrels, approach much nearer the Equator in the Antarctic than in 
the Arctic seas. 

But, although the number of individuals is immense, the species 
are few, which is, doubtless, owing to the uniformity of the condi- 
tions under which they live. 

It is very curious to note that most of the species of the Procella- 
rtda inhabiting the northern hemisphere have ** analogues," or closely 
resembling species, in the southern hemisphere. For instance, the Al- 
batross of the North Pacific Ocean, D, Brachyura (Temm.), very closely 
resembles D. exuhns (L.), although it is undoubtedly distinct from it. 
Proeellaria glaeialis (L.), and Proeellaria paeifica (Audub.), again, are 
nearly related to Proeellaria glaeialoides (Smith) ; PuflniM cinereus 
fGmel.), and /*w^ww« M^/or (Faber), to ProeeUariah(Bsiiata{'LiQhi.)\ Puf- 
JlnusAnglorum {Temm,) J and Puffinus ob8eurus{GrT[iel,)^toPuffimtsa88'imiH9 
(Gould) ; and the Stormy Petrels of the northern seas, with the exce^ 
lionof Thalassidrema Leaehii {Temm..), diiFer from those of the southern 
seas only in some minor points of plumage, Thalassidroma oceanica 
(KuhL) being, as far as I know, the only Petrel common to both he- 
mispheres. But, while most of the northern Petrels have representative 
species in the southern hemisphere, many of the southern ones find no 
analogue in the northern hemisphere — e. g.y P, gigantea (Gmel.) ; Dap- 
Hon Capemis (Lath.); Prion mttatus (Cuv.), Pelecanoides urinatrix 
(Cuv.), &o. These facts make it appear probable that the northern 
species crossed over the Equator from the southern hemisphere, per- 
haps during the glacial period, and, having been isolated ever since, 
have varied somewhat from the parent forms; and the fact that in the 
three cases I have mentioned two distinct species in the northern he- 
misphere are closely related to one species in the southern hemi- 
sphere points also to the same conclusion. The great extent of land 
in the northern hemisphere will probably explain why the genus Puf- 
firmsy whose habits are the least oceanic of any, has been so largely de- 
veloped in those seas, while that of Proeellaria is restricted to two 
closely allied species. The only two species of Proeellaria at present 
known to inhabit the tropical parts of the Pacific are also each repre- 
sented in the Southern Ocean — ^viz., P, parvir&stris (Peale) by P. 
Ooohii {(3tr«y) ; and P.rosirata (Peale) hj P. Zessenii (Gam.); they 
both, however, differ more in colour from their types than the Arctic 
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ones do &om theirs. Thalassidrotna lineata (Feale), also from the torrid 
zone of the Pacific, is a representatiye species of T. metanoaoitra 
(Gould). 

The shape of the beak of the Petrels is another point well worthy 
of notice — so formidable is it in appearance, so harmless in reality ; the 
bite of the Albatross even being attended with but little inconvenience, 
unless the point of the beak happens to catch the hand, as the whole of 
the inner parts are quite soft, and yield to a slight pressure of the 
finger. The natural food of the Petrel tribe consists of small fish, the 
shell- less molluscs, small crustaceans, medusae, &c., which are swallowed 
whole, and they do not therefore require a sharp beak fitted for cutting 
or tearing; for, although they may now and then regale themselves on 
the body of a dead seal or whale, it is evident that before sealers and 
whalers existed their opportunities for doing so must have been few 
and far between — perhaps not more than once in their lives ; and if 
dea^ whales and seals were their usual food, they would find the tube 
formed by the nostrils on the top of the beak of many of the species very 
disadvantageous, as it must prevent them striking their beaks deep into 
the blubber. 

Of what use, then, it may be asked, is the sharp curved point of the 
beak ? I believe it to be of little or no use, but that it simply marks 
their close relation to, perhaps their direct descent from, the Skuas 
(Lestris), who use it in their attacks upon Gulls. It cannot be said 
that those species which burrow require a harder beak than the Sand- 
martin, or that those species which throw up mounds require one 
stronger or more sharply curved than the Flamingo ; and it is certain 
that fbr the capture of their prey the hooked point is no more wanted in 
the Petrels than in the Kingfishers, Herons, Divers, &c., and not so 
much so as in the GuUs {Larus), some of which occasionally kill and 
devour small birds. This opinion is farther strengthened by the fact 
that the young F. gigantea very much resembles in plumage the young 
Z. eatarrhactes, and it also inherits its habit of chasing other birds. 

It is well known that all crepuscular birds have some organ more 
highly developed than usual, in order to compensate for the difficulty 
they have in seeing ab night ; e. g., the ear in the Owl, and the mouth 
in ihe Night- jar ; and there can be no doubt that the prolongation of 
the nostrils in the family Frocellarida is for the same purpose. The 
habits of Biomedea, where the tube is reduced to a minimum, are diurnal, 
except perhaps while the birds are young ; they do not therefore re- 
quire their sense of smell to be more than ordinarily acute. The various 
species oiPuffinm and Peleeanoides, too, in which the tube is not so well 
developed as it is in Procellaria and Thalassidroma, although eminently 
nocturnal, take their prey chiefly under water, where smell cannot be of 
much use. The slanting position of their nostrils would also prevent the 
water being forced into them when diving. The tube is larger in Pro- 
edlaria gigantea than in any other species of the family, and its ex- 
tremely voracious appetite makes it appear probable that it requires 
means for obtaining food superior to any of the others. 
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Another point of great interest connected with these birds is the 
way they sometimes follow a ship for days together, and are sel- 
dom seen to settle on the water. I have been informed by Lieute- 
nant Weld, E. N., that a Cape Pigeon, with a piece of red ribbon round 
its neck, once followed the ship he was in for 1500 miles, and an albino 
variety of P. gigantea followed Mr. Gould's ship for three weeks, and 
this bird has by no means the same powers of flight as the Albatross. I 
myself have sometimes seen the same Albatross, or Cape Pigeon, for 
several days in succession, while the ship has been going from 1 50 to 
200 miles in the twenty-four hours, but these are exceptional cases. It 
is, I believe, the generally received opinion of naturalists that these 
birds, when seen for several days together, have never slept during the 
whole period, but have followed the ship night and day. To me, how- 
ever, it appears incredible that any animal should be able to undergo 
so much exertion for so long a time without taking rest ; and I hope to 
show that it is not necessary to suppose that it does do so. «Mr. 
Gould says that birds caught and marked are generally seen next day, 
but such is not my experience. I have sometimes marked ten or 
twelve Cape Pigeons in a day and seldom seen one again. Mr. Gould, 
however, is quite right when he says that sometimes a marked bird 
turns up after being absent for two or three days ; and how can this be 
accounted for by the theorj'- of the birds constantly following the ship ? 
Most of the Petrels, more particularly those that burrow, or live in 
holes in rocks, are, no doubt, nocturnal in their habits when they are on 
or near land ; but when they are at sea, they all become more diurnal. 
A few can certainly be often seen flying under the stem at night ; and 
once, when I was keeping the middle watch, at about one a. m., a Cape 
Pigeon, in crossing over the ship, struck a rope, and fell on deck. Still 
they are never numerous, and where there were fifty or a hundred birds 
in the daytime there are only one or two at night. Their defenceless 
condition is, as far as 1 can see, the only reason for 13ie Petrels hiding 
themselves by day, and flying by night ; for the oceanic mollusca, &c., 
on which they feed, are equally diurnal and nocturnal. At sea, however, 
where they have no enemies to fear, and no holes to hide in, the condi- 
tions are quite different, and it is then better for them to take their rest 
at night, and to be alert and feeding in the daytime, and they change 
their habits accordingly. I therefore believe that, although a few may 
follow a ship for a night, most of them sleep on the sea; and in the 
morning, knowing very well that a ship is the most likely place to ob- 
tain food, they fly high with the intention of looking for one. Some 
find the ship that they were with the day before ; some another one. In 
the latter case, if the second ship is going in an opposite direction to 
the first, they are never seen by the first again ; if, however, the course 
of the two ships is the same, the bird might very likely lose the second 
ship, and rejoin the first after a lapse of two or three days. A height 
of 1000 feet would enable a bii*d to see a ship 200 feet high more than 
fifty miles off; and often, although unable to see a ship itself, it would 
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see another bird which had evidently discovered one, and would follow 
it in the same way that vultures are known to follow one another. 
This opinion is much strengthened by the fact, that at sunrise very few 
birds are round the ship, but soon afterwards they began to' arrive in 
large numbers, and I think I may safely say that this is always the 
case ; for, having had to be on deck from four to eight o'clock every third 
morning for six of my voyages, and about once a week during my last 
voyage, I have had better opportunities for observing this than most 
people. Sir J. Herschel states, in his "Physical Geography," p. 347, 
that the Albatross sleeps on the wing ; but, to the best of my knowledge, 
no one has seen this, and it appears to me to be quite impossible ; for, 
as I shall presently show, the bird cannot sustain itself in the air unless 
it has an onward movement ; and if this movement was given by the 
wings, sleep would be no rest to it. 

The unrivalled flight of the Albatross has been the admiration of 
voyagers from the earliest time. Day after day, with unabated inte- 
rest, I have watched them, and I quite agree with Mr. Gould that the 
Sooty Albatross {D.fuliginosa) canies off the palm from all competitors. 
Never have I seen anything to equal the ease and grace of this bird as 
he sweeps past, often within a few yards, every part of his body per- 
fectly motionless except the head and eye, which turn slowly, and 
seem to take notice of everything. I have sometimes watched narrowly 
one of these birds sailing and wheeling about in all directions for more 
than an hour without seeing the slightest movement of the wings. This, 
however, is longer than usual. 

Wonderful as is this power of flight, it can all be explained by the 
simple mechanical laws which govern the direction and magnitude of 
pressures. Dr. Bennett states that he believes ** that the whole sur- 
face [of the body of the Albatross] is covered by numerous air cells, 
capable of a voluntary inflation or diminution by means of a beautiful 

muscular apparatus By this power the birds can 

raise or depress themselves at will." Now, I do not for a moment doubt 
the existence of this apparatus, for it is well known that all birds have 
it to a greater or less extent ; but I <f<? doubt its capability of doing the 
duty assigned to it — ^viz., raising the bird in the air. The temperature 
of the Albatross, as taken by Sir G. Gray, by placing a thermometer 
under the tongue, is 98° P .; and if we add 10^ F. to this, in order to 
allow for the difference between the head and the body, we shall have 
the temperature of the air cells at 108° P. The temperature of the 
surrounding air cannot be taken lower than 48° P., as the mean winter 
temperature of lat. 50° south is about 50° F. The bird, therefore, 
could not raise the temperature of the air taken into these cells more 
than 60° F. This would increase its volume not quite one-eighth ; and 
taking 100 cubic inches of air to weigh thirty-one grains, and the 
average weight of an Albatross to be 1 Tibs., as given by Gould, it 
would be necessary, in order that the specific gravity of the bird might 
be brought to that of the atmosphere, that these cells should contain 1820 
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cubic feet of air ; or, in other words, they must be more than 1200 
times the size of the body itself of the bird, which, to say the least, 
would give it when flying an aldermanic appearance, which I have 
never observed. In fact, it would require a sphere of more than fifteen 
feet in diameter to contain the necessary quantity of air. Even if it 
could thus buoy itself up, it would entirely defeat its own object ; for it 
would at once destroy the whole of its momentum, and, unless propelled 
forward by its wings, would drift helplessly to leeward. However, I 
do not wish it to be inferred that I consider the air cells of no use. 
The greater portion of them are situated round the neck, wings, and 
forepart of the body of the bird ; and I believe that by their means he 
is enabled to shift slightly the position of his centre of gravity, and 
thus, with very slight muscular exertion, to vary the inclination of 
his body to the horizon, according to the rate at which he is moving 
through the air. 

Dr. Bennett also* gives a diagram explanatory of the flight of the 
Albatross; and, if I understand him rightly, says that it cannot sailf 
directly against the wind, but only in the way which sailors call 
** close-hauled." This diagram represents a square-rigged ship sailing 
six points from the wind, a cutter sailing four and a half points, and an 
Albatross flying two points from the wind ; from which I infer, although 
he does not expressly say so, that he considers that the wind helps for- 
ward the Albatross in the same way that it does the ships. But that 
this is erroneous is apparent at a glance. A ship can sail at an acute 
angle with the wind, because the pressure of the wind against its sails, 
being met by the resistance of the water, is resolved into pressures 
having other directions. Advantage of this being taken by trimming 
the sails, it ultimately results that the ship is moved in the direction 
of least resistance — ^viz., forwards. If, however, the pressure of the 
wind has not been met by the resistance of the water, no resolution of 
it into other directions could have taken place. For this reason a 
baUoop can only drift with the wind, and the same would be the 
case with the Albatross. Moreover, the statement that he cfannot sail 
against the wind is incorrect, J as Dr. Bennett himself said in his first 
book ; the truth being that he is more often seen sailing in this direc- 
tion than in any other, for the simple reason that, as he moves slower 
against the wind than with it, he is obliged to keep going for a longer 
time in the former direction than in the latter, in order to retain his 
position near the stern of the ship. However; when sailing against the 
wind, the position of his wings, body, and tail, slanting a little down- 
wards, is somewhat analogous to the sails of a ship close-hauled, or, 

* " Gatherings of a Naturalist." 

t In this paper I use word " sail," for want of a better one, to denote the power 
these birds possess of flying for a considerable time without moving their wings, and the 
following remarks relate to this mode of flying only. 

X " Wanderings in New South Wales." 
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Btill better, to the position of a kite in the air ; the momentum of tlie 
bird taking the place of the resistance of the water, or the string of the 
kite. This momentum is entirely owing to impulses previously given 
to the air by means of his wings ; and when, owing to the resistance of 
the air, it has decreased so much that he is no longer able to move with 
sufficient rapidity to prevent his falling, fresh impulses have to be 
given. For this reason Albatrosses sail much longer in fine than in 
stormy weather ; rain, especially, soon destroying their momentum, and 
frequently obliging them to use their wings for propulsion. It is by com- 
bining, according to the laws of mechanics, this pressure of the air 
against his wings with the force of gravity, and by using his head 
and tail as bow and stem rudders, that the Albatross is enabled to sail 
in any direction he pleases, so long as his momentum lasts. If, when 
sailing against the wind, the inclination of his body is such that the up- 
ward pressure of the wind against his wings and body just balances the 
force of gravity, his momentum alone acts, and he sails straight in the 
" wind's eye." If he wishes to ascend, he inclines his body more to the 
horizon by means of his head and tail. If he wishes to turn to the 
right, he bends his head and tail slightly upwards, at the same time 
raising his left side and wing, and lowering the right in proportion to 
the sharpness of the curve he wishes to make, the wings being kept 
quite rigid the whole time. To such an extent does he do this, that in 
sweepiDg round, his wings are often pointed in a direction nearly per- 
pendicular to the sea; and this position of the wings, more- or less in- 
dined to the horizon, is seen always and only when the bird is turn- 
ing. It will be observed that on this principle an Albatross sail- 
ing down wind must necessarily be descending, unless his pace is 
much greater than that of the air, and such I have found to be inva- 
riably the case. It may be objected that the resistance of the air must 
soon destroy his momentum ; but the fact is, that it does not do so. A 
good illustration of this is seen in an experiment, common in lecture 
rooms a few years ago, by which the rotation of the earth was demon- 
strated by means of a pendulum, composed of a metal ball suspended 
by a string from the ceiling of the lecture hall. The impetus obtained 
by causing the metal ball to fall through the space of ^a few feet only 
was sufficient to keep, the pendulum swinging with a velocity but 
Uttle diminished for the greater part of an hour, notwithstanding the re- 
sistance of the sand, which the point of the pendulum had to cut 
through twice during each vibration. The resistance of the air is well 
known to depend on the shape and velocity of the moving body, and to 
increase in proportion much more rapidly than the velocity increases. 
For this reason, a properly shaped body and a low velocity are required 
to reduce it to a minimum. A certain amount of weight is also neces- 
sary to give a bird momentum sufficient to overcome the resistance 
for a certaia time, and wings are required of sufficient expanse to sup- 
port it as it sails slowly through the air. These conditions are admi- 
rably carried out in the Albatross; its expanse of wing is perhaps 
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greater than that of any other bird, and its weight, ISlbs. and upwards, 
is very large. Its shape, also, when the neck is stretched out, as in 
flying, approaches very nearly to that of IS'ewton's solid of least resist- 
ance, while more than one voyager has remarked the slowness with 
which it sails past. The Petrels now under consideration sail very 
nearly in proportion to their size and weight. The Stormy Petrel never 
sails ; the Cape Pigeon, only for a very short time, perhaps a minute ; 
the Night Hawk, much longer, often between five and six minutes ; 
while the Albatross, as I have before mentioned, sometimes for an hour, 
" rising and falling," says Dr. Bennett, ''as if some concealed power 
guided its various motions without any muscular exertion of its own ;" 
but which we must only look upon as another illustration of the small 
resistance offered by the air to the passage of a properly shaped heavy body 
moving through it with a low velocity. 

Captain Hutton's paper was illustrated by drawings of all the 
birds mentioned, mostly life size, executed by himself; also by smaller 
sketches, illustrative of the flight of the Albatross. 

The President said. Captain Hutton's very interesting paper was 
a sufficient introduction of that gentleman to the meeting. He had 
stated what he saw himself, and therefore his communication had a pe- 
culiar value. He had had opportunities of observing the birds of the 
Southern ocean that were enjoyed by few. On the highly interesting 
question of -the sea birds of the Southern Ocean following ships — a fact 
that had attracted the attention of every navigator in the South Sea 
from the time that Coleridge's " Ancient Mariner" had lived, and be- 
fore it— Captain Hutton had thrown a great and a very curious light. 
He (the President) perfectly agreed with the results at which he had 
arrived from numerical calculation, as to the floating power of air cells, 
being of opinion, with him, that it was perfectly ludicrous to attribute 
to the influence of the heated air in those cells in the bones of the birds 
any sustaining power for the purposes of flight or motion in the air,, 
even in the coldest latitudes. Captain Hutton's calculations, in his 
opinion, demohshed that supposition completely. It was easy to destroy 
wrong opinions, but difficult to rebuild right ones on their ruins; 
nevertheless he thought that Captain Hutton had constructed the true 
theory of the sailing powers of those birds in the closing observa- 
tions of his paper, which possessed, in his mind, a great and impor- 
tant value. The square-rigged ship, as he had stated, sails within 67® 
of the wind, and the cutter within from 45 to 50° of it, whereas the 
Albatross goes within 22 1° of the wind. Now, that phenomenon would 
be perfectly inexplicable if they supposed the Albatross to " sail*' upon 
the same principles that determined the motion of the cutter or square- 
rigged ship, when " close-hauled ;" and therefore he quite concurred 
with Captain Hutton's idea, that the original momentum of the bird 
must be taken into account in estimating the closeness with which it 
" sails" to the wind. The Albatross could not be so much better rigged 



DISCUSSIOK OK CAPTAIK BTUTTON's PKECEDINO PAPEB. 93 

than the ahip or cutter, as to be able to go so much closer than they 
can, of its own accord, and with only the assistance of heated air in its 
cells; it was, therefore, CTident that that power in the bird was due 
Tery much to the momentum acquired by muscular force in its previous 
rapid flight. From Captain Hutton's descriptions, as well as from 
what he had read concerning the flight of this bird, he had no doubt 
that the true parallel for its motive power, as well as that of the Gkumet, 
was the ateamer, aod not the sailing vessel The muscular motive 
powers of both birds were eitnated, in nautical phrase, far '' aft." He 
was socry :Captain Hutton had not brought home some of the muscles 
of the Albatross ; the skin and bones afforded much less informatioa 
tban t^e soft parts. With respect to the points touohed on in the ear- 
Iter part of the paper, as to t^e vazieties of some of the birds described, 
and as to the question of maturity or immaturity having been mistaken 
for distinctness of species, he did not feel so competent to express an 
opinion as some other gentlen(ien who were present. 

Mr. Andrews said, he had listened with much pleasure to the 
paper jast read by Captain Hutton, as his were views drawn from actual 
observation, of the habits cgid distribution of the Pelagic birds of the 
Southern latitudes. He (Mr. Andrews), however, befieved that very 
considerable confusion existed in the naming of several species — ^in fact, 
confounding the young or immature bird with other species, or making 
them altogether distinct as species from the mature bird. Cases of 
identity are seen in many of our aquatic birds, especially in one {Puf- 
finus ohscurus), the Dusky Petrel, which was noticed and exhibited in 
this Society some years since as being captured off the Island of Yalentia, 
coast of Kerry, on the night of the 1 1th of May, 1853, when it flew on 
board a sloop as the vessel entered the harbour. This bird, which fre- 
quents the shores of Africa and the Cape of Good Hope, and has also been 
noticed off Madeira, is the only one recorded as occurring on our 
shores, or on those of Britain. It is identical with Puffinus asai- 
milis (Grould), described as occurring off Norfolk Island, New Zea- 
land, and the shores of Eastern Australia. It is also closely similar 
to the Manx Shearwater, Puffinu8 An^lorum, but of smaller size. 
The Great Shearwater, Puffinu8 majors or Puffinm einereus, is iden- 
tical with Puffinus fuUginosus (Strickland), and is closely allied to, 
and identical in habit with, Procellaria hcssitata, the great Grey 
Petrel of the seas of Australia. Puffinm einereus is seldom seen 
near pur shores, although at one time, after a gale of wind, and 
during a fog succeeding, they were in myriads in Dingle Bay, and 
many were taken on the fishermen's lines. It is truly a pelagic bird, 
and seen at long distances from the land when crossing the Atlantic. 
There are several rare sea birds that breed on the islands of our south- 
west coast. Lestria catarrhactea has been met on the Tearaght ; the 
Manx Shearwater, on the Skelligs and Yalentia ; and the egg of Bul- 
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wer's Petrel, Thallassid/roma Bulweri, has been taken on the Little 
Skellig Island, where the Gannet breeds in numbers. Many rare Petrels 
and Shearwaters breed on and frequent islands called the Dezertas — a 
small group about six leagues from Madeira — and it is not improbable 
that Puffinm obscurus may be found there. 

Our late lamented Secretary, Professor Kinahan, from notes he had 
made on the birds of the Southern Seas, had noticed the several species of 
Diomedea, and their habits ; he had seen them as far south as CapeHorn. 
He had remarked the variation of the immature birds, which some 
authors had considered to be species, and he agreed with what I had 
stated of the extensive ranges taken by the young or immature birds 
in northern latitudes, some visiting our own shores, where the mature 
birds were rarely ever seen. 

Professor Jukes said, he would not enter at all into the question men- 
tioned by Mr. Andrews, upon which he felt incompetent to speak ; he 
would only express the extreme pleasure it had afforded him to listen 
to Captain Button's paper. It brought back in a most vivid manner 
old associations of twenty years ago — facts that occurred, and things 
that had interested him when sailing in those seas formerly himself. 
He could not but compliment Captain Hutton on the very graphic way in 
which he had described and figured aU those birds. He (Prof. Jukes) had 
not seen all of them. He could not call to mind any except the Albatross 
and the Cape Pigeons, which were seen by every voyager round the 
Cape of Good Hope, and from that to YanDiemen's Land. The Shear- 
waters he had seen further north. The whole of the sea from some two 
or three degrees south of the Cape ofGood Hope to Van Diemen's Land 
was alive with birds to a degree that w^as not to be observed in any 
other part of the ocean. In the Atlantic only an odd bird or two were 
met with, as a rule — perhaps a Prigate Bird soaring in the zenith — until 
land was approached on shoals, like the Bank of ^Newfoundland, 
which, being covered with fish, also swarmed with birds of different de- 
scriptions. But in the Indian Ocean, in latitude about 35^, or there- 
abouts, the air was alive with birds, and the water was alive with Cape 
Pigeons, while great Albatrosses could be seen sailing over the ships. 
Once, while on a voyage in those seas, he and others divided the 
horizon into quarters, for the purpose of making a hasty estimate of the 
number of Albatrosses in sight at the same time, and they counted 
no less than 400. Catching the Albatross with a line and hook, baited 
with a bit of pork, was only practicable when the ship was sailing 
slowly — say, about three knots an hour. Captain Hutton' s description 
of this was quite accurate ; the Albatross comes awkwardly down into 
the water, with a loud croak, and the Cape Pigeons instantly get out of 
his way ; he then picks up the piece of pork and is hauled on board. 
He had often cut Albatrosses open and invariably found nothing in their 
stomachs except the beaks of Cuttle Pish. He had met these birds, in the 
way he had described, thousands of miles from land. 
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Mr. Robert J. Montgomery asked Captain Hutton where the Les- 
tris catarrhactes bred ? In the Orkney Jslands the Z. catarrhactes was 
to be found breeding in lofty cliffs, and not on the ground, like some 
of the GnUs. 

Dr. E. H. Bennett said, that Captain Hutton's paper noticed an ana- 
tomical point of considerable interest — namely, the structure of the bill 
of the Albatross. He understood him to say that the bill of that bird 
was not, so far as its structure was concerned, the best suited for taking 
its prey, but was, in fact, rather peculiar to the species, than adapted 
to the mode of life of the individual to which it belonged. This was at 
variance with what was observed in the Kingfisher, and in other aqua- 
tic birds. The fact was important, when it was remembered that in 
every department of anatomy facts turned up in this way ; and it de- 
pended upon what interpretation they put on them — whether they 
proved community of descent, or unity of type, or special adaptation to 
particular modes of life. He did not know that this fact had been pre- 
viously noticed in connexion with the same class of birds. "With re- 
ference to the explanation he had given of the mode of flight of the 
Albatross, he presumed that Captain Hutton did not claim originality, 
as it corresponded with the account given by Darwin of the light of 
the Condor. 

Captain Hutton said, he was very much pleased that so high an au- 
thority as Dr. Haughton should have sanctioned his numerical calcu- 
lations. They were not very deep, but still Dr. Haughton's concur- 
rence was a satisfactory guarantee against mistakes. The question as to 
whether the birds of the Northern and the Southern Hemispheres were 
distinct species or not was an open one to naturalists, since what a 
" species" was had not been defined — ^whichever view might be taken 
of it did not affect his statement that the birds crossed over from the 
southern to the northern seas. Moreover, there were differences 
sufficient to enable a person looking at them to say whether they had 
come from the Arctic or the Antarctic Seas. Mr. Andrews had said 
that the Puffinus cinerem was related to the Procellaria hasttata 
(Licht. ), and he was quite right ; the differences between them, however 
were sufficient to place them in different genera. The gentts of these 
birds was mainly determined by the form of their nostnl. The Fro- 
cellaria JuBsitata had the long tubular nostril of a Procellaria, while the 
Puffinus cinereus had it much less developed, and the opening slanting 
upwards — in feict, a real Puffinm beak. 

Mr. Andrews said, the difference is very slight. 

Captain Hutton admitted it to be slight, but still it constituted a dis- 
tinction between the two. You can always tell the Procellaria hasitata 
from the Puffinus cinereus by the look of the nostril. The Puffinus fuHgi- 
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nosa is a I^orthem, and not a Southern Petrel, said is the youAg of the 
Puffinus major. Captain Hutton also remarked that this Petrel (i*. 
JuBsitatd) is a sea-going one. It is a Froeellana, having the hahits of 
that genus, and is found thousands of miles from land, like the Alba- 
tross. In the SoQthem Ocean the Shearwaters are never found far 
from land. The Puffinm obscurus is a northern species, found iii New- 
foundland ; it is also one of the birds that fly up and down the Bbspho- 
rus, and are never seen to settle, the other feeing the Pujfftnus Anglorum, 
In reply to Mr. Montgomery, the Lestru catarrhactea bfeedtf alwaiys 
on low flat grounds^ amongst grass two or three feet high; it makes Ho 
nest, and lays two or three eggs. "With respect to an observation of Dr. 
Bennett, Captain button said, he did not remember having read D^irwin's 
description of the flight of the Condor imtil after he had written his 
paper. 



XYI. — On the Evapobation op a Watee StiArACE at St. ^TStiSttA. 
By the Rev. Samuel Sattghton, M. D., !FeUotv of Trinity CoUc^ge, 
DubMn. 

[Read before the Royal Irish Academy, Jane 27, 1864.] 

I HAVE already pubH^ed in the " Proceetogs " of the Academy the 
results of one year's Observation on the Difference of Bain-fall and Evapo- 
ration made at St. Helena by Lieutenant Haughton, B. A.^ in 1860-61. 
Through the kindness of this officer, and of Major Phillipps, commanding 
Royal Artillery at St. Helena, I am enabled to lay before the Academy 
on the present occasion two years' Observation onEvc^oratioB and Baia- 
fall, made at the same place, and under better conditions. 

The former observations were made in a glass eylindery 9 inches high, 
and 4' 85 inches wide, and gave only the excess of Evaporation above 
Bain-falL The present Observations vrete made in two eyUnders, one 
circumstanced like the last, and the other placed in a large tub of water, 
so as to have the water inside the cylinder always surrosncfeed by water 
at nearly the same level, thus giving a better approximation to the tme ' 
evaporation from a water surface surrounded by water* 

At the same time. Major PhiUip{>s recorded carefully the BaLn-fall ; 
and from a comparison of both sets of Observations, I have obtained the 
actual amount of Evaporation, correeted for Bain-fall, during the two 
years. 

Paet I. — Lieutenant flATTGHTON's OssERTATidNs on the Diefebence 
OP Evaporation and Bain-fail. 

Observations on Evaporatiolt resumed at 10^ 45""* a. m., ^i Sunday, 
3rd August, 1 862, with the old glass as before ; and anotb^, about the 
same size, immersed in water up to the zero point. 
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A is tlie depth of the water evaporated in one Week in the new glass 
immersed in water. 

B, ditto, in the former glass. 



Inches. Inches. 





A. 


J3, 


August 10, 1862, 


. . 1-00 


1-30 


„ 17, . . 


. . 160 


210 


„ 24, . . 


100 


1-40 


., 81, . . 


1-20 


1-70 


Sjot. 7, . . 


. . 1-60 


2-00 


„ 14, . . 


. . 1-80 


2-40 


21, . 


. . 1-60 


21)0 


28, i . 


. . MO 


160 


OCTOBXB 6, . . 


. . 1-60 


2-10 


n 12, . 


. , — 


210 


19, . 


. . 1-40 


1-80 


„ 26, . 


. . 1-60 


2-30 


Noy^BiB. 2, . . 


. . 1-60 


2-80 


9, . . 


. . 1-86 


2-00 


16. 


— 


— 


23,«.. 


. . 210 


8'55 


30, . . 


. . 115 


1-90 


DsCEftlB. 7,3 . 


. . 1.56 


210 


» 14,* . 


. . 165 


2-20 


21, . 


. . 1-45 


115 


n 28, . 


. . 1-50 


2-25 


January 4, 1863, 


. . 1-55 


2-50 


„ 11, . 


. . 1-66 


2-70 


„ 18, . 


. . 1-10 


1-75 


,r 25, . 


. . 1-30 


1-95 


Febbuabt I, 


. . 165 


2-50 


8, . 


. . 1-40 


2-30 


n 16. . 


. . 0-90 


1-90 


„ 22, . 


. . 1-40 


2-45 



Mabch 



Afril 



Mat 



JUITK 



JULT 



AVOUBT 





Indmi 


Inehet. 




A. 


R 


f, . . 


. 1-40 


2^ft 


t, . . 


. 1*00 


1-90 


1«. 


.. 




22,» . . 


. 200 


8-90 


29, . . 


. 1-80 


800 


6, . . 


. 1-75 


2-70 


12, . . 


. 0-90 


1-70 


19, . • 


. 1-26 


2-35 


26, . . 


. 1-85 


2^6 


8, . . 


. 1-85 


2-80 


10, . . 


. 1-75 


8-00 


17, . . 


. 1-70 


2-90 


24, . . 


. 1-65 


2-55 


81, . . 


. 1-25 


2-00 


7, . . 


. 1-80 


220 


14, . . 


. 106 


1-76 


21,« 


— 


... 


28,^ . . 


. 0-20 


-0-40 


«,• . . 


-0-70 


-160 


19, . . 


-100 


-1'60 


26, . . . 


-0-40 


-0-70 


2, . . 


1-20 


1-60 


«. . . 


1-35 


1-80 


16. . . 


1-30 


1-66 


28, . . 


110 


1-50 


80, . . 


1-00 


1-65 



^ The level of the water Is always below zero at the end of the week. 

* For two weeks. 

* Level of water in tub half an iacb above that ii^ the glass. 

* Water in tub again a little above that in glasa 

* For two weeks. 

« Not recorded, but very small. 

f The first instance of an excess of rain. 

> For two weeks, during which time a net covered both glasses. I had placed it there 
fearing the birds bad been in the habit of drinking the water ; but I removed the net to- 
day, because, on consideration, I thought it would have a tendency to conduct the drops 
of ram away from the glass. I have never seen any birds on the roof, and I think they 
could not reach the water in the glasses, no matter how thirsty they might be. 
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Inches. 


Inches. 








A. 


£. 






Sept. 6, 


. . 0-70 


110 


Mat 


1, 


„ 18, . 


. . 0-20 


1-40 


It 


8,« 


„ 20, . 


. . 1-20 


1-60 


II 


16,3* 


» 27, . 


. . 0-80 


1-20 


II 
»i 


22, 

29, 


October 4, 


. . 1-10 


1-40 






1, 11, 


. . 1-30 


1-70 


JUMB 


6i 


„ 18, 


. . 1-70 


2-10 


II 


12,5 


II 26, 


. . 1*10 


1 60 


II 


19, 








II 


26, 


NOVEMB. 1, 


. . 1-40 


1-70 


July 


8, 


8, . 


. . 1-70 


2-00 




•'I 
10, 
17, 
24. 


„ 16, 


. . 1-76 


2-30 


II 


» 22, . 


. . 1-66 


2-00 


II 


II 29, 


""* 


^ 


II 
It 


31, 


Decemb. 6, 


. . 1*60 


2-00 


August 7, « 


1, 13, . 


. . 1-60 


2-00 




14, 


II 20. . 


. . 1-76 


2-35 


,j 


21, 


1, 27, 


— 


— 


It 


28, 


JakuabtS, 1864, 


_ 


_ . 


Sept. 


4, 


,1 10| ' . 


. . 8*86 


6-68 


„ 


111 


II 17, . 


. . 1-87 


2-16 


,, 


18, 


II 24, . 


. . 1-66 


•2-35 


„ 


26, 


„ 31, . 


. . 1-60 


2-30 












October 2, 


Feb. 7, 


. . 1-25 


2-00 


,, 


9, 


II 14, . 


. . 1 76 


2-35 


„ 


16, 


1, 21, . 


. . 1-16 


1-70 


,1 


23, 


„ 28, . 


. . 1-60 


2-40 


»i 


30, 


March 6, 


. . 1-25 


2-00 


Nov. 


6,' 


„ 18, . 


. . 1-66 


2-60 


,t 


13, 


„ 20, . 


. . 1-35 


215 


If 


20,8 


,1 27, . 


. . 1-80 


2-60 


II 


27, 


April 8, 


. . 1-70 


2-60 


DEa 


4, 


„ 10, . 


. . 1-20 


2 00 


1, 


11, 


II 17, . 


. . 0-90 


1-60 


II 


18, 


II 24, . 


. . 1-60 


2-26 


II 


26, 



Inches. 


Inches. 


A, 


£. 


1-60 


2 45 


1 46 


2-20 


0-25 


0-85 


0-76 


1-45 


1-30 


1-95 


2-10 


3-26 


0-55 


1-20 


0-90 


1-45 


0-80 


1-36 


1-ro 


1-70 


1-25 


1-86 


1-06 


1-70 


— 


— 


1-10 


2-20 


0-85 


1-36 


1-25 


1-75 


1-05 


1-60 


1-10 


1-65 


1-40 


216 


0-80 


1-30 


1-40 


2-06 


1-80 


1-90 


1'45 


2-06 


1-46 


2-10 


1-60 


2-25 



2-70 8-76 



2-50 


8-60 


1-70 


2-36 


1-00 


1-90 


1-02 


1-63 


1-60 


2-60 


1 60 


2-26 



* For three weeks. • Taken 3 hours late. 
> Great mountain torrent at Sandy Bay on the 1 1th. 

* Gleaned out the glasses. ^ For two weeks. 
For two weeks. * For two weeks. 



• For two weeks. 
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Paut II. — Majob Phillipps's Obsebyations on THE Bain-fall at 
St. Helena. 

Height above the Sea, 700 Fee^, 







LADDER H1L1>, 


ST. HELENA* 


I 


1 


H9 


iS 


1 


% 


i 


1 


t 


1 


1 


1 


£ 


1 




1st, . . . 








002 


.. 






on 


,. 


001 


0-02 






2nd,. . . 
















008 


.. 


.. 


001 


001 




3rd| . . . 








.. 


0-83 




on 


006 


.. 


001 


001 


,, 




4tti. . . . 








., 


0-04 






004 


.. 


.. 


001 


., 




fith. . . . 










.. 




002 


002 






002 






601. .. . 






8 


0-45 


.. 




006 


0-30 


001 


.. 


001 


.. 




Tth. . . . 






1 


19 






0-47 


000 


.. 


.. 


003 


001 




8th, .. . 






1 


016 


.. 




on 


.. 




.. 


004 


002 




9th, .. . 






f 


008 


002 




0-16 


001 


001 


01 


.. 


019 




10th, . . . 






1 


007 


004 




J013 


0-27 




0-04 


.. 


008 




nth, . . . 


i 
1 




o 


.. 


004 




002 


001 


0-06 


001 


.. 


001 




12th, . . . 




iS 


0-02 


0-61 


1 


002 


0*06 


.. 






0-03 




13th, . . . 






018 


012 




006 


0*06 


.. 


.. 


008 




14th. . . . 


1 


1 




0-07 






0-64 


01 


.. 


.. 


.. 


i 


15th, . . . 




,. 






0-28 


.. 


.. 


0-06 


008 




16th, . . . 


1 






.. 








006 


.. 


.. 




01 




17th, . . . 


s. 




0-30 






^ 




001 


002 




.. 


001 




IStht . . * 


a 




0*14 




1 




OOS 


0-06 


o-oi 


002 


.. 


J 


19th. . . . 






O'Ol 


003 


3 




.. 


(> m 


„ 


0«1 






mm . . . 






__ 


005 


g 




0-30 


*. 


005 


001 


O03 






2lBt, . , . 






0'&7 


' 0*0* 


1 




001 


.. 


010 


OOJf 


0-0!? 


., 




Mtid, . . . 






OM 




1 




07 




OOfl 


003 
i 


OOl 


.. 




23rtl, , . . 






O-fifi 


.. 


3 




1;2 


-. 


OS 0*01 


01 


, -- 




Mth, . . . 






0-30 


008 


"A 




11 


0*17 


003 O'OU 


O'OJ 


*. 




Sfith, . . . 






O'lS 


.. 






03JJ 


002 


0<)l 




" 


.- 




Sfltli, . . . 






0«3 








04 . 


O'Ol 






- 


001 




^Tth, . . . 






.. 


OOfl 






(J'20 










*. 




2StJ^ . . . 






O^M 


.- 






O'lfi 


.. 


■ ■ 




003 


O'OB 




»th. . , . 














004 




'0"M 




01 


03 




sotn, . . , 














ftOfl 




001 


eoi 


.* 


02 




31it. . . . 






" 


*■ 






ooa 




■' 


004 




003 



The Rain Gauge used was a zinc funnel, five inches diameter, made by Messrs. 
Negretti and Zambra, placed in a bottle buried to the neck in earth. Rain-fall was 
measured in a glass having one inch of rain divided into 100 parts. Observations were 
taken at 9 a. m. each day. 
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TSS DUBUN QUABTEULT JOTJBNAL OF SCIENCE. 



Table showing the Rain-Fall at Ladder Silly 8t. Selena. 
Seight above the Sea, 700 Feet. 







T.ADDEB HILL, 


ST. HELENA. 










t 


i 


i 


i 


1 


< 


8^ 


i 




i 

< 


i 

Xi 

1 
1 


\ 


1 
1 


1 




l«t, . . 


•-• 


•01 




.. 


•03 


•01 


•03 


•18 


•01 


7 




.. 




2nd, . . 


,, 


•04 


•02 


.. 


•01 


.. 


.. 


•25 


•( 


)2 


.. 


.. 




ard. . . 




•20 


11 


.. 


.. 


.. 


•09 


•09 


•( 


)2 


•02 


.. 




4th, . . 


.. 


•03 


•05 


.. 


.. 


.. 


•16 


•02 


.. 




.. 


•01 




ftth, . . 


'05 


•14 


•01 


-. 


.. 


•02 


Qi 


.. 


.. 


. 


.. 


•02 




eth. . . 


•14 


•08 


.. 


.. 


.. 


,. 


•l4l 


.. 


•01 •( 


)3 


.. 


•07 




Tth, . . 


•02 


•01 


•30 


.. 


.. 


,, 


•13 


•24 


•( 


)5 


.. 


•07 




ath, . . 


•03 


.. 


•20 


•06 


.. 


.. 


•(■3 


•07 


.. 


L2 


.. 


•02 




9th, . . 


•06 




•02 


•01 


.. 


,, 


,, 


10 


•< 


)1 


,. 


•01 




10th, . . 


•04 


.. 


•01 


.. 


.. 


,, 


•28 


•06 


•< 


)1 


,, 


.. 




nth, . . 


•04 


•01 


.. 


•03 


.. 


•05 


•37 


•02 


•] 


LO 


.. 


.. 




lath, . . 


•• 


.. 


•01 


•13 


.. 


•07 


•04 


.. 


•( 


)2 


•06 


... 




13th, . . 


.. 


•06 


•06 


•09 


.. 


.. 


•03 


.. 


.. 


; 


•01 






14th, . . 


.. 


•22 


•02 


•01 


.. 


•28 


,. 


». 


•06 •( 


)2 


, . 


.. 


, 


15th. . . 


•04 


•07 


•01 


•03 


.. 


•09 


•47 


.. 


•08 •] 


17 


•13 


.. 


i 


lath, . . 


•03 


•01 


•02 


•04 


.. 


•38 


•27 


•04 


•01 •< 


)6 


•07 


.. 




17th, . . 


.. 


•01 


•13 


03 


.. 


•71 


•10 


•09 


•( 


)6 


•06 


... 




18th, . . 


•02 


.. 


•17 


•82 


•10 


•27 


•02 


•05 


•05 •( 


)7 


•06 


.. 




19th, . . 


•01 


.. 


•20 


•31 


•21 


•11 


•07 


•01 


•06 •] 


L4 


•06 


*. 




20th, • . 


•06 


.. 


•02 


ZQ 


•16 


•10 


•23 


.. 


•04 •( 


)1 


•02 


.. 




21st, . . 


•06 


•01 


.. 


•01 


.. 


•13 


•12 


.. 


•07 


. 


•08 


.. 




22nd, . . . 


.. 


.. 


.. 


.. 


•02 


•10 


•07 


•01 


•04 


. 


•01 


.. 




28rd, . . 


•06 


•02 


.. 


.. 


•11 


•01 


•18 


., 


•03 


, 


,, 


•07 




24th, . . 


•06 


•04 


.•• 


•03 


•05 


•21 


•03 


.. 


01 


, 


•02 


•08 




2dth, . . 


•16 


•06 


.. 


•03 


,. 


•12 


,, 


.. 


•01 


,. 


•02 


•06 




26th, . . 


•01 


•08 


... 


•04 


•01 


•10 


,. 


.. 


•10 


. 


•02 


•02 




27th, . . 


•17 


•04 


.. 


• . 


.. 


•65 


,, 


•08 


•01 


,. 


•11 


•01 




28th, . . 


•69 


.. 


... 


.. 


•05 


•03 


•05 


•01 


.. 


•• 


•15 


•01 




S9th, . . 


•72 


.. 


... 


.. 


•10 


•08 


•04 


•03 


•06 


, 


•02 


•08 




80th. . . 


•16 


.. 


•• 


♦08 


•08 


•06 


•05 


•08 


•01 


, 


., 


•01 




8l8t, , . 


•03 




•08 


■■ 


•06 


•• 


•21 


•06 


■■ 


* 


•■ 


•12 



The Rain GM«e oMd was a ainc ftuuMUof Ave Inobtsdiiuiietar, mtAt fay M«am. Hegretti and 
Zamtaa, ptemd iiut bottle ^nsiad to the i«eck in eacth. Rain-fall was measm^d in » glaaahavinr 
one inch of adn dividedinto 100 parta. Obaenrations were taken at 9 a. m .each day. 
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SUMMABT. 



Month. 



«5 



Jsofaaryy 

Fel^maiy, 

¥afch, 

April, 

May, 

JMue, 

July* 

August, 

Sjeptember, 

October 

November, 

December, 

ToUl daring 1862, 



22 
19 
18 
17 
13 
21 
25 
19 
17 
16 
17 
15 



219 



•62 
•08 
•88 
•61 
•99 
8^48 
3^26 



43 
61 
90 
85 
65 



18*95 



T01.TI.^D.a. J.S. 
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THE DUBLIN aUABTEBLT JOURNAX OF SCIENCE. 



LADDER HILL, ST. HELENA. 


1 


i 


i 


Remarks. 




■1 


J 


1 
P3 


BemarlDL 




1 


0-02 






1 


0-11 






2 










2 


0-04 






3 










8 








4 


0-06 








4 








5 










6 


0-10 






6 


0-02 








6 


0-03 






7 


• . 








7 


0-04 






8 


0-01 








8 


0-06 






9 


.. 








9 


0-08 






10 


.. 








10 


0-46 






11 


0-04 








11 


0-05 




CO 
CO 
00 

I 


12 
13 
14 
15 
16 


003 
0-02 

0-07 
0-09 


< 




eo 

CO 
00 


12 
13 
14 
16 
16 


0-08 
0-29 
012 
0-16 
0-09 






17 
18 
19 


03 
0-04 
0-01 


i 




i 

i 


17 
18 
19 


0-15 
0-16 


^ 




20 




1 






20 






21 


0-06 


1 






21 


0-01 


1 




22 


0-01 








22 


.. 






23 


0-03 








23 


. . 






24 


0-04 








24 


12 






26 


0-01 








25 


016 






26 


.. 








26 


0-24 






27 


.. 








27 


0-02 






28 


.. 








28 


0-01 






29 


0.06 
















80 


0-04 
















31 


•• 














Total ] 


Rain-fall 


, . . c 


(•67 of a inch. 


Total Rain-fall 


, . . . 


266 inches. 



LLOTB AJSTD EYANS— OK EAIN-FALL kT ST. HELEKiL 
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LADDEE-HILL, ST, HELENA. 


1 


1 


i 


Remarks. . 




i 


1 


1 


Bemarka. 




1 


0-15 






1 


., 






a 


0-17 








3 





-01 






3 


0-06 








S 










4 


0-01 








4 










5 


0-04 








5 





'03 






6 


0-05 








6 





■25 






7 


0-34 








7 1 


Q 


'21 






8 


0-06 








8 





■19 






9 


0-09 








9 





'01 


1 




10 


0-61 








10 





•02 


'I 




11 


0-40 








u 





■15 


£ 




12 


0-49 


< 






12 






1 




13 


0-29 


^ 






13 






m 




U 


0-10 


1 




* 


14 






^ 


g 


15 


0-02 


ip^ 






15 




, 


1 


Og 










CO 








1 i-H 


16 


0-01 


H 






le 





'11 


& 


1 


17 
18 
19 


0*10 
0-01 


^ 
>% 




s 

< 


17 

18 
19 






*69 

■02 j 






20 


0-13 


^ 






20 


Q 


'03 


1 




21 


0-03 


1 






21 





05 


p 




22 








22 





^03 


1 




33 


.. 








23 





■02 


§ 




24 


0-04 








24 




» 


« 




25 










35 





■04 






2a 


0-01 








26 




, 






27 










27 





03 






28 


0-09 








28 




, 






29 


0-04 








29 




, 






80 










30 








31 


0- 














Total 


Rain-iiill, . . . 


3*24 inches. 


Total Rain-fall, . . . 


1*79 inches. 
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THE BXTBLIN QtrABTEBLT JOimNAL OF GCIESCi, 



LADDER HILL, ST. &ELENA. 


s 


1 ; 


1 


Remarks. 




1 


1. 


1 


Bemarkfl^ 




1 








1 


0-07 






2 










2 


0-01 






8 










8 


0-01 






4 










4 








6 










6 








6 










6 




. 




7 










7 








8 










8 


0-06 






9 










9 


0-06 


< 




10 










10 


0-04 


^ 




11 


•01 


1 






11 


, . 






12 








12 






13 




4 






13 




3 


s 


14 




i 




«5 


14 




s 


00 


16 








00 


15 




1? 


^ 

s 


16 
17 




ri 
d 




p4- 


16 
17 


0-66 
0-12 


j 




18 




a 




Ha 


18 


0-14 




19 




1 






19 


0-25 


^ 




20 




^ 






20 


0-30 


o 




21 










21 


0-69 


1 




22 








22 




M 




23 




& 






23 


0-02 






24 










24 


0^04 






26 










25 








26 


•04 








26 


0-01 






27 










27 


1-02 






28 


•01 








28 


0-20 






29 










29 








30 


■26 








30 


0-16 






81 


•08 














Total I 


tain-fall, . 


. 0'd9 of aniuch. 


Total Rain-fall 


• •' 


. i'tfS inches. 



FTTTTJ.TPyB AITB HAUOHTOV-^ON SAIK-FALL AT tT. HXLEirA. 
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LAFDEB HILL^ ST. HELBKA. 


i 


S 




Bcnarkfl. 




Oboenratfona. 


1 


s 


1 










1 


0-33 


^ 






2 




0j 








3 


019 


i 








4 


0-09 


t- 








6 


0-16 


1 








6 


0-22 


' -1 








7 


0-10 


3 








8 


0-32 


^ 


Rain Gauob.— Nefretti and Zam- 




'S 




bra's zinc fmrnel^ five inches in 




9 


0*41 


i 




diameter^ placed in a bottle bu- 
ried in the earth. The rain was 




10 


O'le 




measured in a glass, having one 




11 


04 • 






inch of rain divided into 100 




12 








parts. 




13 


0*08 






THBBMOMtiTm. — Mazinmm ta- 


3 










ken from a mei^urial thermo- 


^ 


14 


0*01 






meter ; minimum taken from a 


^ 


15 


0-06 


<a 




spirit thermometer: both plaeed 








in the shade, and as muck as pos- 


P 


16 No 


observation. 


« ' 


sible out of the wmd. 


•^ 


17 


10 






The thermometers are self-regis- 




18 


0*12 


g 




tering. 




19 


0-17 


la 








20 


02 








21 


0-16 




Paul W. Phillipps, 




22 




►^ 




Major, R. A. 




23 


019 


1 




Ladder Hill, St, Helena, 




24 


0*09 


^ 




Augtut 12, 1803. 




25 


0-32 


p 








26 


09 


% 








27 


08 


1 








28 


012 








29 No 


observatioD. 










30 












81 


' * • 








Tot 


a iUid-fell, 


. . . d*52mchea 
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THE DT7BLIN QUABTEBLY JOUBKAL OF 8CIEKCE. 



LADDER HILL, ST. HELENA. 


1 


1 


i 


B^tnftrlr*- 




1 


J 


1 


Bemarks. 




1 


, , 






1 


0*12 






2 


,. 








2 


0-16 






3 


.. 








8 


02 






4 










4 








5 


.. 








6 


0-13 






6 


0-01 








6 


0-04 






7 


. . 








7 


. , 






8 










8 








9 


. , 








9 


0-08 






10 
11 


0-01 
0-08 


•4 






10 
11 


0-02 
0*04 






12 


0-04 


sf 




CO 


12 


•• 


i 




13 


0-08 


h 




<x> 


18 


.. 


1 


i 


14 


0-04 


i 




^ 


14 




A4 


00 






Pk 




g 






u 




16 


0-01 


g 






16 




1 


s 


16 


.. 


I 




H 


16 




^ 

>» 


1 


17 
18 


0-21 
0-03 


^ 




OQ 


17 

18 




s 




19 


0-03 






19 


0-07 


1 




20 


0-19 


& 






20 


0-03 


►H 




21 


0-03 








21 








22 


0-04 








22 


0-04 






28 










28 


0-13 






24 










24 


0-20 






26 


0-01 








26 


0-02 






26 










26 


0-03 






27 


, , 








27 


0-01 






28 










28 


0-02 






29 


0-03 








29 


0-11 






80 


0-07 








30 


0-07 






31 


0-03 














Total Kain-fa]l, Ol 


14 of an inch. 


Total Bain-fall, . . 


1-36 inches. 
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LADDER-HILL, ST. HELENA. 




1 


1 


i 


BemBikB. 




£ 


1 


i 


Benurka ' 






1 


0-14 






1 


0-01 








2 


0-10 








2 










8 


0-07 








8 


0-01 








4 


0-06 








4 










5 


0-01 








5 


. . 








6 


0-11 








6 










7 


007 








7 


. . 








8 


01 








8 


. . 








9 


. . 








9 


. . 








10 


0-06 








10 


. . 








11 


0-01 








11 


0-02 








12 
IS 




< 






12 
18 








i 


U 
15 


0*08 


s 




00 


14 
15 


• • 


1 




si 

i 

O 


16 
17 
18 
19 
20 


0-02 
0-08 
0-10 
0-07 
0-14 






1 


16 
17 
18 
19 
20 


0-02 
0-01 


^ 






21 
22 


0-03 
0-08 


1 






2 
22 


0-02 


^ 






23 


0-12 








23 


0-05 








24 










24 


02 








25 










25 


0-07 








26 










26 


0-08 








27 










27 


0-01 








28 


0-07 








28 


0-04 








29 


0-01 








29 


0-01 






- 


80 05 








80 


, , 








81 0-06 
















Total Rain-fall, . . . 


1*44 inches. 


Total Rain-faU 


,. .O' 


32 of an inch. 
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79P pUSXtOr f^VAM^BLJ fOV^AL OF SCISKCE. 



hi^vrnK^mhs^ ex. helena. 


1 


i 


i 


Remarki. 




1 


1 


1 


Remarka. 




1 


0-08 






1 


Q*02 






2 


0-09 








2 


Q-Oi 






8 


.. 








8 


Q'06 






4 










4 


0'09 






6 


0-02 








6 


Q-02 






6 


^ , 








6 


O'O? 






7 


0-04 








7 


0-0^ 






8 


0-01 








8 


0*0? 






9 


, , 








9 








10 


.. 








10 


Q-0^ 






11 


0-04 








11 


0*02 






12 


0-01 


^ 










^ 




13 


0-02 


PJ 






13 


0-05 


^ 


s 

00 


14 
15 


• * 


1 

t 




»H 


14 
15 


0-06 


1 

1 




16 


0-04 


1 




^» 


16 
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, . . 


1*22 inches. 
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1-77 inches. 


Total Rain-fall, . . 


Bl*39 inches. 
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Total Rain-fall, . . 


2 -90 inches. 


Total Rain-fall, . . 


I-Minchea. 
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Total Rain-fell, . . 


1*92 inches. 


Total Rain-fall, . . 


1-27 inches. 
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Total Rain-fall, . . C 


> *34 of an inch. 


Total Rain.fall, . . G 


^*34of aninch. 
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In tiie following Table I have collected together, in the form of an 
abstract, the preceding Obseryations on Evaporation and Eain-&lly week 
by week. 

The column marked JF- R denotes Evaporation minus Eain-fall for 
each week, observed in the cylinder surrounded by water ; the column R 
denotes the weekly Eain-fall ; and the column jE* denotes the Evaporation, 
deduced from the preceding. 





Bate. 


jF-A. 


R. 


E. 




Date. 


E^R, 


R, 


E. 




Aug. 10 


1-00 


0-48 


3-48 




April 5 


1-75 


0-05 


1-80 




« 17 


1-50 


0-15 


1-66 




,. 12 


0-90 


0-83 


1-73 




.♦ 24 


1-00 


0-07 


1-07 




„ 19 


1-25 


0-72 


1-97 




„ 31 


1-20 


0-21 


1-41 




» 26 


1 35 


017 


1-62 




Sept. 7 


1*60 


0-02 


1-62 




Mat 8 


1 85 


0-03 


1-88 




» U 


1-80 


0-06 


1-86 




„ 10 


1-75 


0-00 


1-75 




„ 21 


1-50 


0-26 


1-76 




i» 17 


1-70 


0-01 


1-71 


04 

CO 


„ 28 


1-10 


0-20 


1-30 




» 24 


1-65 


0-00 


1-66 


OD 


Oct. 6 


1-60 


o-ii 


1-71 




t. 31 


1-25 


0-38 


1*63 




» 32 


1-60 


0-34 


1-94 




JUNB 7 


1-30 


0-09 


1-39 




„ 19 


1-40 


0-61 


1-91 




» 14 


1-05 


014 


1-19 




„ 26 


1-60 


001 


1-61 




M 21 


0-00 


216 


2-16 




Nov. 2 


1-60 


0-00 


1-60 




„ 28 


-0-20 


1-29 


1-09 




,1 9 


1-36 


0-02 


1-87 




JULT 5 


" 0-70 


0-88 


1 23] 

rl-60] 

'-1-48 




„ 16 


210 


0-26 


■1-31]* 


ti 


,» 12 


1-26 




„ 23 


0-23 


'1281 


«o 
oo 


„ 19 


1-00 


0-48 




Dec. 7 


1-66 


0-17 


1-72 


iH 


M 26 


0-40 


0-86 


1 26 




»i 1* 


1-60 


0-03 


1-68 




Auo. 2 


1-20 


0-20 


1-40 




„ 21 


1-46 


0-00 


1-45 




» 9 


1-35 


01 


1-36 




„ 28 


1-66 


0-24 


1-74 




» 16 


1-30 


0-16 


1-46 




Jan. 4 


1-55 


•0-08 


1-63 




„ 23 


110 


0-63 


1-63 




» 11 


1-66 


0-07 


1-72 




„ 30 


1-00 


0-11 


1-11 




„ 18 


1-10 


0-28 


1-38 




Sept. 6 


0*70 


60 


1-20 


i. 


„ 25 


1-30 


0-16 


1-46 




„ 13 


1-20 


0-14 


1-34 


oo 


Feb. 1 


1-55 


0-20 


1-75 




„ 20 


1 20 


0-10 


1-30 




» 8 


1-40 


0-27 


1-67 




„ 27 


0-80 


0-43 


1 23 




„ 15 


0-90 


1-24 


2 14 




Oct. 4 


1-10 


0-67 


1-67 




„ 22 


1-40 


0-40 


1-80 




„ 11 


1-30 


0-26 


1-66 




Mab. 1 


1-40 


0-69 


2-09 




„ 18 


1-70 


0-18 


1-88 




,» 8 


1-00 


0-72 


1-72 




„ 25 


1-10 


0-44 


1-54 




» 15 
„ 22 


2-00 


1-90 
0-28 


2-90] 
'1-28] 




Nov. 1 
» 8 


1-40 
1-70 


0-20 
0-01 


1-60 
1-71 




„ 29 


1-80 


18 


1-98 


' 


„ 16 


1-75 


0-02 


1-77 



* When two or three weeks are recorded together, the means are used, and such re- 
solts are entered between brackets [. ]. 
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iDate. 


^-J2. 


B. 


B. 




Date. 


E-R. 


R, 


E. 


Nov. 22 


1-56 


0-06 


1-60* 


June 19 


0-55 


1-35 


1-90 




„ 29 





0-23 


[1-67] 




„ 26 


0'90 


0-41 


1-31 


s 


Dec. 6 


1-60 


0-14 


1-74 




July 3 


0-80 


0-45 


1-26 


00 


„ 13 


1-50 


0-12 


1-62 




„ 10 


1-10 


015 


1-25 


tH 


„ 20 


1-76 


0-04 


1-79 




» 17 


1-25 


0-22 


1-47 




» 27 


1 


0-10 


[1-89] 




« 24 


1-05 


0-38 


1-43 




Jan. 8 


V8-86 


0-28 


'1-66 




„ 31 


} I'lO 


0-83 


'1-38] 
'1-72] 




„ 10 


J 


0-11 


'1-40] 




Aug. 7 


1-17 




» 17 


1-37 


0-28 


1-65 




» 14 


0-86 


0-33 


1-18 




,, 24 


1-65 


0-05 


1-83 




» 21 


1-26 


0-16 


1-40 




,. 31 


1-50 


0-37 


1-63 




„ 28 


1-05 


0-25 


1-30 




Feb. 7 


1-26 


0-38 


1-90 




Sept. 4 


1-10 


0-07 


1-17 




n 14 


1-75 


0-15 


1-52 




» 11 


1-40 


0-33 


1-73 




» 21 


1-15 


0-37 


2-02 




» 18 


0-80 


0-73 


1-63 




„ 28 


1-60 


0-42 


1-91 


Tt: 


„ 26 


1-40 


0-11 


1-61 




Mab. 6 


1-25 


0-66 


1-85 


oo 


Oct. 2 


1-30 


0-05 


1-35 


i 


„ 13 


1-65 


0-20 


1-62 


^ 


» 9 


1-45 


0-00 


1*45 


00 


„ 20 


1-35 


0-27 


1-84 




„ 16 


1-45 


0-14 


1-59 




» 27 


1-80 


0-04 


1-98 




„ 23 


1*60 


0-15 


1-75 




April 3 


1-70 


0-28 


1-91 




„ 30 


2-70 


0-05 


[1-40] 




„ 10 


1-20 


0-71 


1-66 




Nov. 6 


0-08 


1-43] 




,» 17 


0-90 


0-76 


1-62 




„ 13 


}2-60 


0-09 


1-34] 




« 24 


1-50 


0-12 


1-63 




„ 20 


0-04 


'1-29] 




Mat 1 


1-60 


0-03 


1-83 




„ 57 


1-70 


0-02 


1-72 




» 8 


1-45 


0-38 


1-37 




Deo. 4 


1-00 


0-30 


1-30 




,1 15 


0-25 


1-12 


1 61 




,, 11 


1-02 


0-49 


1-51 




» 22 


75 


0-86 


1-30. 

ri-79-i 




„ 18 


1-60 


0-07 


1-67 




„ 29 


1-30 


0-00 




„ 25 


1-60 


0-02 


1-62 




JXTKE 5 

» 12 


}2-10 


0-00 


[1-05] 













If we combiiie the preceding results into periods of four weeks, com- 
mencing at winter solstice (summer in Southern hemisphere), we find 
the foUowingTable, containing the thirteen lunar months of each year: — 



* The entries in brackets [ ] are deduced from those before and after them, or are 
means, when several weeks are recorded together. 
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Table showing Evaporatiim far Periods of Four Weeks, 



Lunar 
Month. 


Commencing 

December sS, 

18«. 


Commencing 
I>ec«jjb.rar, 


Commencing 

December 8^ 

1M4. 


Mean. 




Inches. 


Inches. 


Inches. 


Inches. 


1 






e^47 


6^00 


6 23 


2 






7 02 


7-06 


7-04 


3 






8-61 


7-80 


7-90 


4 






6-79 


7-35 


7-07 


5 






712 


6*74 


6 98 


6 






6 88 


6-07 


6-22 


7 






5-67 


5-61 


6-59 


8 






6-74 


5*53 


6*03 


9 






6-66 


6-60 


5 58 


10 


6 


•56 


6 07 


6*94 


5 85 


11 


6 


86 


6-65 


614 


6-56 


12 


5 


•89 


6-68 


6-46 


601 


13 


6 


13 


6-82 


6-20 


6-88 


Total, . . 




84*48 


80-90 


82*98 



The last column of this Table is shown graphically in Plate I., and 
proves that the maximum and minimum of Evaporation follow the solstice 
by intervals different in summer and winter ; the maximum occurring 
three months after> or nearly at the time of the equinox, and the mini- 
mam occurring one month and a half after its own solstice. This result 
differs from that formerly fouud for Dublin, where the maximum and 
minimum of Evaporation coincide very nearly with the times of the sol- 
stices themselves. 

This difference is produced by causes not difficult of detection. 
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XVII. — ^NoTES ON Akimal Mechanics. By the Kev, Sakitel HAvaHTON, 
M. D., Pellow of Trinity College, Dubliru 

[Read before the Royal Irish Academy, Jane 26, 1865.] 

No. YI. — On the Muscular Anatomy of the Crocodile, 

DiTBiNG the Easter Becess of 1864, I had an opportunity of explain- 
ing to Professor Gratiolet,* of Paris, the investigations I had made 
with respect to the mechanism of the leg of the Ostrich and the 
theory I had formed to explain it. This distinguished anatomist did 
me the honour of approving of my explanation, and urged me to pro- 
cure a Crocodile, in the posterior limb of which he assured me I should 
find a mechanical problem exceeding in complexity that presented by 
the leg of the Ostrich, and as yet unsolved by anatomists. 

During the month of March last. I was furnished with a young Cro- 
codile from Egypt, by Mr. Thomas Moore, Curator of the Derby Mu- 
seum, Liverpool, to whom I had communicated my earnest desire to 
have an opportunity of dissecting such an animal ; and the results of my 
examination fully bear out the anticipation of Professor Gratiolet, and 
also furnish a complete confirmation of the principles I made use of in 
my theory of the leg of the Ostrich. 

The interlacing of tendons in the hind leg of the Crocodile is very 
remarkable, and more complex than in the Ostrich, although in one 
respect it somewhat resembles it. 



* The incalculable loss that science has sustained in the early part of the present year 
by the premature death of this gifted anatomist, is exceeded by the loss experienced by 
his friends, to whom his genial social qualities endeared him even more than his brilliant 
scientific attainments. I extract from the '* Journal des Debats" of the 19th February, 
1865, the following just tribote to his memory : — 

"Les sciences yiennent de faire une perte aussi cruelle quMmpr^vue; M. Gratiolet, 
professeur de zoologie a la Faculte des Sciences de Paris, a succomb^ hier matin a une 
attaque d*apoplexie. 

'*M. Gratiolet n'avait pas cinqnante ans ; avant-hier, encore plein de vie et de sant^, 
il travaillait a son laboratoire dn Museum d'histoire naturelle lorsque, k deux henres, 
frapp^ d*une congestion subite, il dut etre ramen^ k son domicile ; quelques heures plus 
tard, il avait perdu connaissauce; hier matin a quatre heures, il rendaltle dernier soupir. 
"Nous ne saurionspeindreVemotion profonde qu'a causae dansle monde scientifique 
I'annonce de cette mort pr^matur^. M. Gratiolet ^tait aim^ de tons ; son affability, la 
droiture de son caract^re lui avaient concilie toutes les sympathies. 

" Ses travaux d'anatomie compar^e, ses recherches sur le syst^me nerveux et sur le 
cerveau, etc., Tavaient mis au nombre des naturalistes les plus distingu^ de notre pays ; 
son merveilleux talent d*^ocution Tavait place au premier rang parmi nos professeurs 
les plus renomm^, et I'aptitude de son esprit pour les etudes mdtaphysiques avait im- 
prim^ a ses oeuvres un caractere d'originalite qu*appreciaient les philosophes aussi bien 
que les savans. 

" La mort est venue le frapper au moment oti, apr^s de longues ann^es de lutte, il 
semblait sur le point de recueillir le fruit de ses laborieux efforts. 

" AlMK GiRARD." 
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Pakt I. — ^DissKCTioN OF Leo OP Ceocodile. 

On removing the skin and dissecting away the fat, the muscles 
shown in Pig. 19 are exposed. 

Fig. 19. 

LBFT uco ov cBooooiLE (with sUii retDOTed, to show tbo nipeiilcial moaelet). 




f, SemiieHdifmntJi. 

11^ Qtigtroaiffiiim* 
m, Flanfiiri*. 



\. M, GlutdBus maximu9 {h\ 0*15 oz. 

Origin ; from central half of the ilio-ischiadic Hne. 
Insertion ; into the fascia outside and above the knee joint. 

This is a broad flat muscle, and straps down the tendon of the rectm 
femoria in its passage over the knee. 

^,M. rectus femori8{a\ , . . 0*08 oz. 

Origin; from anteriof spine of the ilium, close to the acetabulum. 
Insertion ; as in the leg of the Ostrich, into a tendon passing over 
the knee outwards, and terminating in a remarkable muscle* (a;), 
in the calf of the leg, associated with the gastrocnemius (w), and 
deriving a second origin from the agitator cauda {e), as shown 
in the figure. " 



* This muscle maj be the plantaris. 
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3. M, agiiator eauda (e), 0*03 oz. 

Origin ; from the ischiadic line, behind the glutaus maximus. 
Insertion ; by a double tendon. 

1. One tendon passes through a pulley on the outside of the knee, 
formed by the tendon of the biceps (d) as it passes to its fibular inser- 
tion, and is then inserted in the head of the muscle (^), in the calf of 
the leg. 

2. The second insertion is by means of a tendon that goes to the top 
and front of the tibia ; this second tendon also serves to strap down the 
tendon of the rectus femoris (a), 

4. M. biceps femoris (J), 0*05 oz. 

Origin ; from the ilioischium, under and behind the origin of the 
glutam maximus. 

Insertion ; partly into the top of the fibula, forming a pulley for 
the agitator cauda{c), and an additional strap for the rectus fe- 
moris {a) ; and partly by means of another tendon into the head 
of the peronaus longus (y). 

5. Jf. semitendinosus (e), 0*18 oz. 

Origin ; from the posterior point of the tuber ischii. 

Insertion ; by a remarkable looped tendon, having one end inserted 

into the back of lower end of femur, and the other end into the 

OS calcis. 

6. M, semimembranosus (/), . . . Oil oz. 

Origin; tuber ischii. 

Insertion ; into the top of the tibia, by a tendon common to this 

muscle and gracilis. 
The muscles of the calf shown in the figure are the following : — 

7. M, gastrocnemius (w), 0*14 oz. 

This muscle, as usual, has an outer and inner head. 

Outer head, > Oil oz. 

Origin ; from the tendon of the great caudal extensor of the thigh, 

half an inch from its insertion into the outer condyle (vide a, 

Pig. 20). 
Insertion ; into the under side of the outer tarsal bone, and into the 

plantar fascia. 

Inner head, 0*03 oz* 

Origin ; from the top of fibula and inner condyle of femur. 
Insertion ; by a tendon, which unites wilth that of the outer head 

before reaching the os calcis, under which it passes to be inserted 

into the outer and under side of the outer tarsal bone. 

8. M. plantaris f (a?), 0*04 oz. 

Origin; double; from rectus femoris and from agitator cauda. 
Insertion; having become partially blended with the outer gas- 
trocnemius, it is inserted into the os calcis, and ander surface 
of the plantar fascia. 
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9. M, peronaus longus {y\ 008 oz. 

Origin ; from the shaft of the fibula, and from the tendon of the 
biceps femoris {d). 

Insertion ; into the outer tarsal bone, uniting with the tendon of 
the gastrocnemius. 

10. MM, tihtalis antieus et extensor digitorwn communis (s), . 0*1 1 oz. 

Insertion ; into the tarsal end of the 1st, 2nd, and Srd metatarsal 
bones. 

The interlacing of muscles in the thigh and leg of the Crocodile, 
just described, is very remarkable, and more complicated than that 
found even in the Ostrich ; and at first I was disposed to think that it 
threw some doubt on the explanation I had given previously of the 
reason for such an arrangement in the bird's leg. In the case of the 
Ostrich the necessity for strict simultaneity of action was made evident 
by the great force of the muscles employed, and the great delicacy of 
the bones on which they had to act. What could there be in the case 
of the Crocodile to correspond to such a peculiarity in the case of the 
Ostrich ? After some careful dissection I found the ready answer to my 
question in the remarkable muscle which I shall now describe. 

On clearing away the superficial muscles of the thigh and tMl, I 
found the enormous mass of muscle, figured at hy Fig. (20), which acts 
as the chief and powerful extensor of tiie thigh. 

11. -M. extensor femoris caudalis (J),* 1*81 oz. 

Origin ; from the transverse and inferior spinous processes of the 
caudal vertebrae, from the Srd to the 15th, inclusive. 

Insertion ; into the back of the upper part of the femur, and into a 
great round tendon, which receives, in particular, the anterior 
fibres of this enormous muscle, and, passing down the back of the 
femur, is inserted by a strong common aponeurosis into the outer 
condyle of the femur, and into the head of the fibula. This com- 
mon aponeurosis also gives a partial origin to the gastrocnemius 
(a). Fig. 20, and to the plantaris {x\ Fig. 19. 



* This remarkable muscle is noticed and accurately described by Meckel, in tome iii., 
pp. 162, 153, of his "System der vergleichenden Anatomie" (Halle, 1828); but it is very 
strange that he transposes its origin and insertion, and seems not to have had any idea of 
its real use. It is regarded from his point of view as a descriptive anatomist, and without 
the remotest reference to its final cause. He sava : — " Der zweite, tiefere weit dickere 
Hnskkel is von dem ersten [the superficial muscle of the tail] wie einer breiten Binde 
nmgeben, ent4<pringt mit zwei ganz getrennten^ 1) einer weit kv rzem, breiten Sehne oben 
von den hintem Flache des Oberschenkelbeines ; 2) dnrch eine weit langere, schlanke, 
nnten zwischen den beiden Gelenkknorren deaselben Knockeni*, und setxt sich an die 
ganze Seitenfiache der untern Domen, so wie der Zwischendornenhaat und die untere 
Flache der Wnrzeln der Querfortsatze." 
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There are two muscles, ac- 
cessory to this great caudal ex- 
tensor in their action, which are 
as follows : — 

12. M, extemori femoris ccmdali 

accessoriua, , . 01 oz. 

Origin ; from the fascia co- 
vering the great caudal 
extensor, and by a ten- 
dinous head from the 
quadratuafemoriSfWlnch. 
is also an accessory to 
the great caudal. 

Insertion ; into the looped 
tendon of the semimem' 
hranosm, already de- 
scribed. 

13. M.quadratus femoris, 

005 oz. 
Origin; posterior, superior, 
and inner surface of the 
pubis, near its symphy- 
sis. 
Insertion ; into the back of 
the femur, with the ac- 
tion and position of the 
quadratus femori% in 
mammal quadrupeds, 
and into the tendon of 
the great caudal exten- 
sor. 
The effect of the interlacing 
of the tendons of the various 
muscles already described must 
be to produce simultaneity of 
action among them, such as I 
have already endeavoured to 
describe in my account of the 
leg of the Ostrich ; and in the 
present instance of the Croco- 
dile there seems to be a similar 
principle involved. The Croco- 
dile, resting on mud, progresses 
chiefly by using his hind feet as 
paddles ; and in this use of 
them the great caudal extensor 
of the thigh is the most pow- 
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erful and important muscle employed; and it seems to me that the 
simultaneity of action of all parts of the leg, rendered necessary by 
the employment of so poweiriful a muscle, is faHj secured by the 
interlacing of the tendons I haye described, which renders it impos- 
sible for one set of muscles to act without the others being also 
exerted. 

The remaining muscles of the posterior limb are as follows : — 

14. Jf. glutaus medius^ • . • 0*06 oz. 

Origin ; from the central part of the ilio- ischiadic surface. 

Insertion ; its tendon passes over the great trochanter to be in- 
serted into a line down the upper half of the outside of the 
femur, between the origins of &e two portions of the vastus 
extemus, 

15. M' GlutatM minimus y 0*02 oz. 

Origin ; from the anterior point of the ilium. 

Insertion, into the inner side of the knee, under the fascia of the 
rectm fsmoris, 

16. MM. vastus intemus, extemus, et erurtBus, 0*22 oz. 

The vastus externus consists of two distinct muscles, as in the 
Ostrich. 

17. M.psoaSy 0*57 oz. 

This large muscle takes an origin as high as the last rib, and is 
inserted into the lesser trochanter, and the intertrochanteric 
line leading to the outer side of the femur. It lies outside the 
iliacus. 

18. M. iliacus, 0*11 oz. 

Origin ; from the anterior transverse surface of the ilium, with a 

slip from the spine. 
Insertion ; altogether into the lesser trochanter. 

19. if. sartoriusy 004 oz. 

Origin ; behind the origin of the rectus, on the inner side, at the 

junction of the ilium and marsupial bone. 
Insertion ; into the fascia of the inner side of the thigh, for two- 
thirds of its length. 

20. M, gracilis, 0*08 oz. 

Takes an origin from two heads — one at the posterior point of the 

pubis, and the other on the pectinseal line. 
Insertion ; into the head of the tibia by a tendon common to it with 
the semimemhranostis, 

21. M.pectifUBUs, 0*06 oz. 

Origin ; between the two heads of gracilis, frt>m the central part of 

the surface of the pubis and from the pectinseal line. 
Insertion, into the top of the linea aspera. 

22. MM, adductores, 0*21 oz. 

There are three adductor muscles : — 

Ui Adductor, 0-13 oz. 
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Origin ; anterior pectinceal line of pubis. 

Insertion ; into the upper half of the linea aspera. 
2nd Adductor, 003 oz. 

Origin ; from the posterior edge of the pubis, its middle third. 

Insertion ; into the middle of the linea aspera. 
3id Adductor, 0*05 oz. 

Origin ; from the posterior edge of the pubis, close to the sym- 
physis. 

Insertion ; into the back of the top of the fibula, with a fascial 
union with the tendon of the semitendtnosm. 

23. M, obturator extemus f 0*13 oz. 

Origin ; from the tuber ischii, the posterior edge of the ischium, 

and the obturator membrane. 
Insertion ; into an oblique line on the back of the femur, below the 
insertion of the qtcadratus femoris. 

24. M. marsuptalts extemus, 0*07 oz. 

25. M. marsupialu intemus, 0*10 oz. 

These two muscles take their origin, respectively, from the outer 

surface of the marsupial bone, and from its inner surface and 
the last abdominal rib ; and they are inserted by a common 
tendon into the top of the posterior intertrochanteric line. Their 
action is to rotate the femur directly inwards. 

26. M. flexor propriu8 hallucts, 0*02 oz. 

Origin ; from the outer condyle of femur. 
Insertion ; into the first, second, and third toes. 

27. M, flexor digitorum communis, 0*05 oz. 

Origin ; from the fibula and tibia. 

Insertion ; into the first, second, and third toes. 

28. M, tibialis posticus^ 0*06 oz. 

This muscle is inserted into the tarsal ends of the first, second, and 

third metatarsal bones. 

29. M. peronaO'Caleaneus, 0*01 oz. 

Origin ; from the lower part of the shaft of the fibula. 
Insertion ; into the upper surface of the calcaneum. 

Paet 2. — ^Dissection op Aem op Crocodile. 

The muscular anatomy of the anterior limb of the Crocodile presents 
no such remarkable peculiarities as those I have described in the leg, 
and therefore a rapid enumeration of its muscles will be sufficient. It 
is necessary to bear in mind, for the purpose of comparison with the 
muscles of the leg, that 

The Marsupial bone represents the clavicle ; 
„ Pubis, „ ,, coracoid; 

,, Ilium, ,, ,, acromion; 

„ Ischium, „ „ scapula. 
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1. M. trapnius, 0*10 oz. 

Origin; from the occipital and cervical scutes, as far back as the 

shonlder ^oint. 
Insertion ; into the anterior edge of the acromion. 

2. M. UUissimw dorsi {hum€rodorsdl%8\ 0*12 oz. 

Origin ;Jroni the four anterior dorsal scutes. 
Insertion ; into the back of the humerus, having its tendon con- 
joined with that of the teres major, 

3. IL teres major y (^-02 oz. 

Origin ; posterior superior portion of scapula. 
Insertion ; with latmimiM dorsi. 

4. M. stemo-atlanticm, « 0*22 oz. 

Origin; from the sternum, in front of its articulation with the 

coracoid. 
Insertion ; into the side of the atlas. 

5. M. pectoralis majoTj 0*77 oz. 

Origin ; from top of sternum, and its entire length, and from the 
abdominal ribs two-thirds of the distance to the pelvis. 

Insertion ; into the outer edge of the great pectoral ridge of the hu- 
merus. 

6. M. pectoralis minor ^ 0*04 oz. 

Origin ; from the outer surface of the acromion and coracoid, lying 

under the tendon of the hiceps humeri. 
Insertion ; inner side of pectoral ridge. 

In this muscle is also included the supraspinatus, which is repre- 
sented by the portion of the muscle taking its origin from the scapular 
border of the acromion, inside the origin of the deltoid. These two pec- 
torals draw the arm forward in swimming. 

7. M. pectoralis secundus, ,...,.• 0*04 oz. 

Origin ; from the first sternal rib. 
Insertion; into the posterior edge of the coracoid. 
This muscle draws the arm backwards, by acting on the coracoid, 
and may represent the second pectoral of birds. 

8. M, stemomastoideusy 0*17 oz. 

Origin ; from top of sternum. 

Insertion ; into the posterior third of inner side of lower jaw. 

9. M, Omo'hyoideus, 0*06 oz. 

Origin ; from the acromion, just above the glenoid cavity. 
Insertion ; into the descending wing of the hyoid bone. 

I0,lf.deltoideus, 0*15 oz. 

Origin ; from a broad rim of the acromion, and from the inner sur- 
face of the acromion, winding out over the edge to form the 
inner portion of the deltoid. 
Insertion; into the deltoid ridge of the humerus. 

Ih M, infraspinatus, 0*02 oz. 

Origin; from the outer surface of the scapula, which is altogether 

occupied by this muscle and the teres mqfor, 
VOL. VI. — V, a. J. s. 8 
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IxlBertioD ; by a long tendon into the greater tuberosity. 

12. M. rhombotd&us, . . . • 0*02 oz. 

Origin ; from spinous processes of the last cervical and the £rst 

dorsal vertebra. 
Insertion ; under surface of vertebral edge of scapula. 

13. Jf. aerratus magnus, . • » 0*26 oz. 

Origin ; from the transverse processes of the vertebrsB, from 2nd to 
8th, inclusive. 

Insertion ; all round the edge of acromion, and anterior and verte- 
bral edge of the scapula. 

This muscle is continuous with the next, which maybe regarded as 
equivalent to the scapulocostal latmimtM dorsi muscle found in the 
Seal. 

l^ M. latissimiM dorsi scapulocostalis, 0*15 oz. 

Origin; from the ribs of the 9th to 14th vertebr©, inclusive. 

Insertion ; into the posterior edge, of the scapula. 
15, M. triceps, 0*25 oz. 

Origin, threefold : — 

1. From the posterior edge of the scapula, near the glenoid; 

2. By a bifurcate tendon from the coracoid and scapula, allowing 

the subscapuTaris to pass between the two tendons. 

3. Prom the outer and inner surfaces of the back of the humerus. 

16.M. mhscapularis^ 0*05 oz. 

Origin ; from the inner surface and anterior edge of the scapula. 
Insertion ; into the lesser tuberosity, «uid into lie line leading from 
it down the inner side of the arm. 

17. M. hicepa humeri, 0*03 oz. 

Origin ; from the inner side of the anterior edge of the coracoid, in 

front of the glenoid. 
Insertion ; into the radius. 

18. Jf. hrachialis externus, 0-03 oz. 

Origin ; from the line outside and below the pectoral ridge. 
Insertion ; into the radius, outside the insertion of the biceps, the. 
tendon of the hrachialis anticus lying between them. 

19. M. hrachialis anticus, ............ 0*02 oz. 

This muscle is inserted into the radius, between the insertions of 

the biceps and hrachialis externus. 

20. M, extensor carpi radialis, 0*01 oz. 

2\. M, supinator radii longus, 0*02 oz. 

22. M. extensor digitorum communis, • 01 oz. 

23. M, anconceus, 0*01 oz. 

Origin ; from the outer condyle of the humerus. 

Insertion ; into the ulna, along the whole length of its outer side. 

24. M. extensor carpi, 0*04 oz. 

Origin, from the radius and ulna, and from the interosseous septum. 
Insertion; into the middle carpal bone. 
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25. M, pronator radiiy 0*03 oz. 

Origin ; from the inner condyle of the humeros. 
Insertion ; into the whole length of the radius. 

26. M. flexor carpi ulnaris, 03 oz. 

Origin ; from the inner condyle. 

Insertion ; into the outer carpal bone, articulating with the ulna. 

2t If, palfnarts(?), . 0*01 oz. 

Origin ; from the inner condyle. 

Insertion ; into the tendon of ihejlexor digitorum communis in the 

centre of the palm. Its force is expended on the index and 

middle fingers. 

28. M. flexor digitorum communis, 0*03 oz. 

Origin ; from the whole inner surface of the ulna. 

Insertion ; into the ungual phalanges of the thumb, index, and 

middle fingers. 

There are, in addition, short flexors in the palm, terminating in the 
metacarpal ends of the phalanges at each side, allowing the tendon of 
the long flexor to pass through. 

The ring and little fingers seem to be flexed altogether by these 
pahnar tendons. 



XYIII. — ^NoTES ON Animal Mechanics. By the Rev. Sahttsl HAvanxoN, 
M. D., Fellow of Trinity College, Dublin. 

[Read before the Royal Irish Academy, June 26, 1865.] 

Ko. YII. — On the Muscular Anatomy of the Macacus nemestrinus. 

The first monkey which I shall describe in this Note was a very fine 
specimen of Macacus nemestrinus, which died, after a short illness, in 
January of the present year, of tubercular disease aflecting the liver, 
spleen, and other organs. He had previously suffered from rheumatic 
arthritis of both knee joints, which had destroyed the anterior surfaces 
of the outer condyles of the femur, and so caused dislocation of both 
pateUas outwards. 

On examination after death, the following observations were made: — 

1. Lungs ; both filled with miliary tubercle. 

2. Heart; exhibited two specks of tubercle, similar to those met with 

in the lungs. 

3. Liv&r ; divided into five lobes, of which four were filled with tu- 

bercular nodules, and the fifth was wholly converted into a cheesy 
tuberculous mass, 

4. Spleen ; contained several large nodules of softened tubercle. 

6. Glands ; of mesentery, united into one tubercular mass ; of thoracic 

spinal region, somewhat affected ; of lumbar region, healthy. 
Weight of dead body, 26 lbs. 
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Muscles op Leg and Foot. 
1 . MM, agitator eauda, ghitaus maxmus, tensor vagina femoris 

(Fig. 21, bb), 0-90OZ. 

Fig. 21.* 



BIND LBO OF MACACUS MBMKSTBIMU8 

(with skin remored). 




a,^ Bieept femorit, 

b b, Combined agitator eaudcBy ghdiBus 
maanmuB, and tenaor vagina /e- 



Oreat fiBScia of thigh. 
Outer portion of gastroen$mxtu. 
g. Displaced pateUa of right 
knee. 



% 



These three muscles form one continuous sheet of fibres, expanded 
over the upper and outer portion of the thigh ; they are shown 
at b b, Fig. 21. . 

The agitator cauda forms the posterior portion of the entire 
muscle, and takes its origin from the first and second caudal 
vertebrae ; the tenaor vagina corresponds to the agitator in front 
of the muscle, and arises from the crest of the ilium; and the 
smallest, or central portion, is composed of the glutatis maximiM 
proper ; this muscle, however, deserves its hum£m name so little 
in the Macaque, that it is only equal in weight to the glutaua 
minimusy which is 165 grs. 

The whole complex muscle is inserted below and behind the great 
trochanter, and into the whole of the great fascia covering the 
thigh on the outer side.f 

* This and the following figares were drawn from nature by my son. 
t The fibres of this curiously shaped muscle are not parallel, but converge through 
an angle of 16**, to a point 14| inches from the crest of the ilium ; and their resultant 
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Fig. 23. 

OOMBnAnOH OV FLKX0B8 Or THE KHBS JOI«T U THB MAOAOUt 
1IK1UC8TAIMU8 



2. Mi ghttaus medius, 1-95 oz. 

3. M. fflutaus minimus, 0*37 oz. 

4. if. biceps femoris (Fig. 21, a; Fig. 22, h ; Fig. 23, e\ . MOoz. 

Inserted into the back of the lower third of the femur, and by 
&8cia down the upper third of the leg ; the resultant plane of 
all its fibres falls below the knee joint. 

5. M, semitendinosus (Fig. 23, ^), 0*61 oz. 

Takes origin from 

the tvher ischiiy and 
is inserted by a flat 

tendon into the upper (viewed from behind, in the UtboComy podtkm), 

point of trisection of 
the tibia. 

6. if. semimembranosus 
(Fig.23,(?),0-67oz. 
Origin; the poste- 
rior line of isdiinm. 
Insertion ; into the 
top of the tibia by 
a round tendon. 

7. I£ gracilis (Fig. 23, 
a), . . 0-55 oz. 
(hrigin ; from the 
symphysis pubis. 
Insertion ; beside 
the semimembrano- 
sus, and inside the 
sartorius, into the 
upper fourth of the 
tibia. 

8. if. sartorius, (Fig. 
22,^), . . 0-32 oz. 

9. M. adductor longus 
(Fig. 23, c), 0-90 oz. 
Origin ; from the 
spring of the arch 
of the pubis. 
Insertion ; into the 
back of the inner 
condyle, and one 
inch up the femur. 

10. 3f. adductor mag- 
nus, . . 3*20 pz. 




a, Gracilis. 

b, Semitendinosus, 

c, Addtictor Umgus. 

d, Semimembranosus, 



e, Biceps femoris^ 
/, Oastrocnemiv^, 
p, Dislocated patella. 
h. Bulb of urethra. 



divides the base line joinhig the crest of the ilium with the second caudal vertebra in the 
proportion of 81 to 86. 
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Origin ; fleshy, from the symphysis and arch of the pubis. 
Insertion; into the entire length of the back of the femur. 

11. M.Mddu€tor hrevts, 0*37 oz. 

Origin ; from the top of the symphysis pubis. 

Insertion ; into the second upper fourth of the back of the femur. 

12. M, pectinaeusy 

0-22 oz. F^«- 22. 

Oriffin • from the °^'^'^ ^niSCLItS op bight leg of macacos NEKESTBIHas. 

pectinseal line. 
Insertion ; into 
the upper fourth 
of the back of the 
femur. 

1 3. J/; quadriceps ex- 
temor femorisj 

2-32 oz. 
\, Rectus y 0-80 oz. 

2. Vastus 
externum, 0*82 oz. 

3. Vastus 
mternus, 0'40 oz. 

4. CrurcBus, 

0-30 oz. 

14. M, psoadtUacuSy 

1-87 oz. 

1 5. M. psoas parvtiSf 

0-27 oz. 

16. M, iliocapsularisy 

5grs. 
Although small, this 
muscle was very 
distinct. 

17. M, quadratusfe- 

morisy 0*46 oz. 

IS. 3L obturator ex- 

t&rntcs, 0*53 oz. 

19. MM. obturator 
internus et ge- 
melli, 0*75 oz. 

20. M. poplitcBuSy 

0*06 oz. 
An interesting ob 




/, Psoadiliactis, 
flf, Dislocated patella. 
h. Vastus internus. 
t, Outer portion of gastro- 
cnemius. 



a, Semitendinosu^ and adduc- 
tor longus. 
hy Biceps fetnoris. 
c, Vastus eaf^mus. 

servationmVbe^'^er^- 

made upon the 

muscles that act upon the knee joint : that they do not all act in the 

plane of motion of the joint itself, but at the same time their actions 

are so balanced, that their total resultant is, in all probability, ac- 
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curately in liiat plane ; this indeed is a result to be expected 
in a hinge joint Hke the knee, for otherwise there would be a 
constant wrench produced on the joint, by the unbalanced ro- 
tation outwards or inwards. 

Of the muscles that flex the knee joint, the biceps, semtmetnbranO' 
sus, and sartorius were found to act in the plane of the joint, 
while the semitendinosua abducted at an angle of 6° 40', and the 
graeilU adducted at an angle of 8**. 

A little consideration will serve to show, provided my postulates 
be admitted, that the semitendinosus wrenches the joint by a ro- 
tation inwards, represented by its weight multiplied by the sine 
of the angle its plane makes with the plane of motion of the 
knee joint; and that the gracilis wrenches the joint by a rota- 
tion outwards, represented by a similar quantity. 

Hence we find 

WTenchiagmomentinwards of semitendinosus = 0'6l x sin 5° 40'= 06oz. 
„ outwards of gracilis »= 0*55 x sin 8° « 0*07 oz. 

These two wrenching moments nearly balance each other, so as to 
leave little or no strain on the joint; and it is probable that the 
slight difference between them is compensated by the action of 
the poplitaus^ which aids the semitendinosus to some extent. 

The flexors of the leg are well shown in Fig. 23, which represents 
them all in their natural positions, with the exception of the 
biceps, which has been drawn out of its place, in order to show 
better the position of the remaining muscles. 

21. M. gastrocnemius, 0*89 oz. 

22. M. solaus, 0*63 oz. 

23. M.plantaris, 0-1 8 oz. 

24. M. Jlexor digitorum longus, 36 oz. 

25. M. tibialis posticus, 0*30 oz. 

26. M, Jlexor hallueis longus, 0*66 oz. 

27: M. accessorius, 0*05 oz. 

The tendon of the^a;or halluds divides, in the centre of the sole, 
into tendons distributed to the 3rd and 4th toes, and an- 
other tendon which constitutes half the tendon of the hallux. 

The tendon of ihejlexor digitorum divides at the same point into 
tendons distributed to the 2nd and 5th toes, and another 
tendon which constitutes the remaining half of the tendon of the 
hallux. 

The M, cLccessorius tendon meets all the foregoing at the point *of 
subdivision ; but its largest branch is continued directly on, into 
the tendon of the ^a?or hallucis. 

The distribution of the flexor tendons to the toes varies in^different 
genera of Monkeys. 

In the Cebus, their distribution is like that of the Maccteus neme- 
strinua, viz., flexor hallucis to 3rd, 4th, and half the hallux ; 
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and flexor digitorum to the 2nd, 5tlx, and half the hallux ; and 
they all anastomose together in the sole of the foot, where they 
are joined by the accessorius. 

In the Cercopithecm fuliginosus (Cuvier), or Sooty Mangaby, 
with white eyelid, the ^a;or digitorum supplies the tendons 
of the 2nd and 5th toes, and one-third of the tendon of the 
hallux ; the ^«ror hallucis supplies the tendons of the 3rd and 
4th toes, and two-thirds of the tendon of the hallux ; and 
there is no (Mcesaorius muscle. 

In the Hapale, the flexor hallucis supplies the 3rd and 4th toes 
only, so that its human name becomes inappropriate ; and the 
flexor {fty^Yorum supplies the 2nd and 5th toes, with a small slip 
to the hallux. 

In the Lagotkrix the aeceasorius muscle is wanting, and the^^ror 
hallucis is distributed to the 2nd, 3rd, arid 4th toes, and partly 
to the hallux, while the flexor digitorum suppHes the 4th and 5iSi 
toes, and partly the hallux. 

In the Chimpanzee, the flexor haUucis supplies the whole tendon of 
the hallux (to which one-third of its force is sent), one-third of 
the tendon of the 2nd toe, two-thirds of that of the 3rd toe, and 
the whole of the 4th toe ; while the flexor digitorum supplies 
two-thirds of the tendon of the 2nd toe, one-third of that of the 
3rd toe, and the whole of the 5th. There is no aeceasorius. 

In Man, the flexor hallucis supplies the whole tendon of the hallux, 
and half that of the 2nd toe (two-thirds of its force going to 
the hallux, and one- third to the 2nd toe); and the flexor digi- 
torum supplies the remaining half of the tendon of the 2nd toe, 
and the whole tendons of the 3rd, 4th, and 5th toes ; and the 
accessorius combines the two tendons together in the sole of the 
foot, pulling on both. 

The different mechanical uses of the foot, indicated by these various 
arrangements, would form a most interesting study for an ana- 
tomist, who might have the opportunity of observing the ani- 
mals during life, with their varied habits of grasping, climbing, 
and walking. 

28. Jf. peroniBus longus^ ............ 0*32 oz. 

29. M. peromms hrevis, 0*24 oz, 

30. M. tibialis anticus, , 0*79 oz. 

This muscle is composed of two distinct portions, inserted re- 
spectively into the cuneiform bone and into the metatarsal of 
the hallux. 

Cuneiform portion, 0*56 oz. 

Metatarsal portion, 0*23 oz, 

31. M. extensor digitorum communis, 0*27 oz. 

32. M. extensor propritis hallucis, 0*12 oz. 

33. if. extensor digitorum hrevis, . . . . . . . . . 0*10 oz. 

34. MM, abductor et opponent hallucis, 0*08 oz. 
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35. M, flexor digitorum hrsvis {per/oratui), 0*08 oc. 

This muscle is divided into two parts : — 

1 . Flexor indicts perforatue, having the human origin. 

2. Flexor digitorum, having an origin from the Jlexor difitorum 

hngus tendon, to which it is an accessory nrasele. 

36. ifi abductor minimi digiti, 0*04 oz. 

37. M.Jlexer hallucis hrevis, 0*07 oz. 

38. M. adductor hallucis, 0*22 oz. 

Muscles of Akm akd Hani>. 

1. M. trapezius, 1*50 oz. 

2. M. omo-atlanticus (Fig. 24, f ), 0*31 oz. 

Fig. 24. 
MAOAOOS vBiusrBiaca. 




a, TrxipeMtut, reflected. 
h, SupnupinaHu, 
e, Dettoidem. 

d. Clavicle. 

e, Spine of acapnia. 
/, Oino-atlantictu, 



g, SUmonuutoidiui, 

A, McMetericui. 

i, AccesBoiy atlantic alip of 

terratui fHogmu. 
jj, Accessory occipital sb'ps 



Origin ; from the transverse process of the atlas. 

Insertion ; into the anterior third of spine of scapula. 

The insertion of the omo-atlantic muscle in the Macaeus neme- 
strinus forms an exception to its usual insertion in the smaller 
Macaques, in which it is attached to the third of hotii the cla- 
vicle and spine of the scapula nearest the shoulder joint. Its 
insertion in the M. nemestrinus is like that of the Cercopitheci. 
In Cynocephalus porcarius and (7. maimon it is inserted into the 
outer third of the spine of the scapula only. This muscle is 
wanting in the Cebus. 

VOI. VI. — ^D. Q. J. 8. T 
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Z. M-rhomhoideus (i>ideYig.24yjj), 0-70 02. 

Oiigin ; from the Bpinous processes of the upper half of the dorsal 
vertebrsB, all the cervical, with two accessory slips firom the oc- 
cipital ridge, shown &tjj\ Fig. 24. 

Insertion ; into the vertebral e<^e of the scapula. 

One or more of these accessory slips of the rhomboid muscle are 
present in most of the Macaques and Cercopitheci, and Cynoce- 
phali ; they are to be regarded as portions of the rhomboid, with 
origin extended to the head, and are connected with motions of the 
head aiid shruggings of the shoulder, essentially ape-like, and 
not human. The accessory slip of the Ehomboid muscle is want- 
ing in the Cebus. 

4. M. stemomastoideus (Fig. 24, ^), ........ 0*61 oz. 

5. M, peetoralis mqfor, 1*62 oz. 

6. M, peetoralis minor^ 0-83 oz. 

This muscle is divisible into two portions, of which the first takes 
origin from the 2nd, 3rd, 4th, 5th, and 6th ribs, and is inserted 
into the top of the great tuberosity of the humerus, the coracoid 
process, and capsular ligament ; this portion of the lesser pec- 
toral weighs 0*57 oz. ; the second portion of the muscle arises 
from the 6th, 7th, and 8th ribs, and is inserted into the upper 
and anterior margin of the bicipital groove. 

The first portion may be regarded as a levator humeri. 

7. M. deltoideus, 1*37 oz. 

8. Jf. «t<Mai7tW (second pectoral of birds ?) 0*13 oz. 

Origin ; from the junction of the first rib with the sternum. 
Insertion ; into the inferior edge of the clavicle. 

9. M, Iatis8imu8 dorsi, 2*57 oz. 

This muscle is inserted, by means of a broad tendon common to it 
with the teres major y into the humerus beneath the biceps, and 
also by a tendinous band passing over and binding down the 
biceps, into the outer side of the humerus. One head of the 
triceps is attached to the latissimtis dorsi, as it passes across the 
axilla. 
iO, M. serratus magnus (vide Yig. 24, i)y • 1*66 oz. 

In this muscle I have included the levator anguli scapula, which 
cannot be separated from it as a distinct muscle, and also liie 
distinct slip figured at ♦ (Fig. 24), which takes its origin from 
the posterior tubercle of the transverse process of the atias. 

11. Mi svpraspinatus (Fig. 24, J), 0*85 oz. 

12. M, infraspinaitus, . ^ 1'07 oz. 

13. M. triers, 3*33 oz. 

This muscle has four heads — 

1 . From the latissimuis dorsi, 

2. From the anterior half of the lower edge of the scapula. 

3. 4. Double origin, fieshy, from the back of the humerus, as in 

Kan. 
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14-. M. teres mqfor, 0-80 oz. 

Origin; firom the posterior inferior angle of the soapola. 
Insertion ; with the lattMimue dorei, by means of a broad tendon, 
of which the teres forms two-tiiiids, and the latissimus one- 
third. 

15. M. teres minor, 0*15 oz. 

16. M. subseapularis, 1*45 oz. 

17. M. biceps humeri, 1*57 oz. 

18. M. eoraeohraehialis, 0*12 oz. 

This muscle is intimately blended with the coracoid head of the 
hieqfs, 

19. M. hraehialis antieus, 0-47 oz. 

20. M. pronator radii teres, 0*32 oz. 

21. M, flexor earpiradidis, 0*37 oz. 

22. M, palmaris lonffus^ 0*18 oz. 

2S. M, flexor suhlimis diffitorum, 0*77 oz. 

24. M, flexor earpi ulnaris, 0*73 oz. 

25. M. supinator radii longus, 0*77 oz. 

26. M. extensor carpi radicdis longior, 0-33 oz. 

27. M. extensor earpi radialis hrevior, 0*32 oz. 

28. M. extensor digitorum communis, 0-34 oz. 

29. M. aurieularts, 0*08 oz. 

TinB little mnscle sends a tendon to the 4th as well as to the 5th 

finger. 

80. M, extensor earpi ulnaris, 0*28 oz. 

31. M. flexor digitorum profundis, \ , g^ 

M, flexor poinds longus^ f ^^' 

There is no distinct flexor pollieis longus ; but a tendon branches 
off to the thumb, from the central portion of the tendon of the 
flexor digitorum profundus, that supplies the 3rd and 4th fin- 
gers. I found by kial that the weights of equal lengths of the 
fiiumb tendon and common tendon to the other foui* fingers 
were as 116 to 243 ; showing that one-third of the whole force 
of the muscle is expended on the thumb, and the remaining 
two-thirds on the other fingers — ^for it is easy to see that the 
forces acting along the subdivided tendons must be exactly pro- 
portional to their strengths as measured by the weights of equal 
lengths. 

The peculiarities of the human ^/^or pollieis longus have always 
been insisted upon by anatomists as essentially characteristic 
of Man, as distinguished from the Quadrumans ; but exceptio. <) 
of the most startling kind are occasionally met with. "Wliile I 
was engaged in the dissection of the Macaeus nemestriniM, I 
called the attention of Mr. Finney, Medical Scholar of Trinity 
College, to the arrangement of the tendons of the deep fiexor, 
who then mentioned to me the case of a male subject dissected 
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by him in November, 1864. On referring to his no^ book^ I 
was able to extract the following observation : — 

'* Ahnormel flexor pollicis longus, — The fleshy origin of this muscle 
from the bone of the forearm was entirely wanting, and the 
tendon ot the flexor pollicts longus was attached opposite to the 
base of the 3rd metacarpal bone, to the tendons of the flexor 
digitorum profundus, on their superficial surface." 

This remarkable example shows that Man may sometimes possess 
the arrangement of tendons of thumb and fingers charaoteristic 
of the Macaque ; but whether such a case should be regarded as 
a Macaque passing upwards into a Man, or a Man passing dowsr 
wards into a Macaque, or as a congenital freak of nature; I 
cannot undertake to say. 

In the Cereopithecm fuUginosus (Cuvier), the ten^oiji of the flexor 
polUcis longtM springs, as in the Macaque, &o?i the central por* 
tion of the tendon of the flexor profundus th&t supplies the middle 
and ring fingers. 

In the Cebus and Lagothrix, a more degraded type of thumb is 
found ; for the flexor polUcis longus is represented by a tendon 
to the thumb, not proceeding from the central portion of the 
tendon oi \he flexor profundus, but by a tendon which is merely 
one of the five tendons into which \he flexor profuthdus is divided 
in the lower animals. ^ 

It is remarkable, however, that among the Quadrumans the most 
degraded type of thumb is to be found in the so-called Anthro- 
poid Chimpanzee, for an opportunity of dissecting which, as 
well as the Negro Monkey, I am indebted to the kindness of 
Mr. Thomas J. Moore, Curator of the Derby Museum, of Liverpool. 
In the Chimpanzee, the tendon of the flexor pollicis longus is 
formed by the union of two small thread-like tendons ; of which 
one, of silky texture, is derived from the muscle of the^'cor 
suhlimis {perforatus), of the index finger; and the other, 
equally slender, but wanting the silky lustre, proceeds from 
the tendon of ihe flexor suhlimis of the little finger.* 



* The following remarks on this carious subject, b^ Profiassor Gratiolet, wiU be read 
with interest by anatomists : — 

** The anatomical examination of this Chimpanzee ( TVo^/ocfy/es Au^ryi) reveals pro- 
found and really typical differences between man and the most elevated apes. In the 
latter the thumb is bent by an oblique division of the common tendon of the muscle which 
bends the other fingers ; it is, therefore, influenced by the common movements of flexion, 
and therefore is not free. This type is realized In the Gorilla and Cbimpansee; but the 
small tendon which moves the thumb is in these reduced to a tendinous thread, which 
exerts no action, for its origin is lost in the synovial folds of the tendons which bend 
the other fingers, and it abuts on bo muscle ; the thumb, therefore, in these apes is 
wonderfully enfeebled. In none of them is there a trace of the large independent muscle 
whidi gives movement to the human thumb. Far from becoming more strongly deve- 
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32. I[. pronator qu0draiu8, 0*10 oz. 

33. M. supinator radii hrevisy 0*22 oz. 

84. M. extensor ossis metacarpi poUieiSy 0*25 oz. 

35. M. exfetuor primi internodii poUieiSy | .. ^ ^ ^. 
Jf. extensor seeundi intemodii poUieis, f ^™^> ' • "*"^ ^*' 

36. Jf. indicator^ 0*05 oz. 

This muscle sends a tendon to the middle finger, as well as to the 

index. 

37. Af. abductor pollicisy 0*05 oz. 

38. M. opponens poinds, 0*08 oz. 

39. M, flexor pollieis hrevisy 0*11 oz. 

40. M. adductor pollieis, 0*08 oz. 



XIX !NoTE8 ON AimriL Mbchakics. By the Rev. SAmnsL Haitghtov, 

M. D., Fellow of Trinity College, Dublin. 

£Bead before the Boyal Irish Academy, June 26, 1865.] 

No. VIII. — Further Comparison of the Sip Joint and Ehee Joird Muscles 
in the Circopithecus^ Cj/nocsphalus, and Macacus. 

SnrcB publishing in Notes I. and II. my earlier obseryations on the 
muscular mechanism of the hip joint in Man and some of the lesser 
Monkeys, I have made further observations on this subject, a summary 
of which seems to me worthy of being laid before the Academy. 



loped, the member so characteristic of the human hand seems in the most elevated apes 
(the Orangs) to incline to a complete annihilation. These apes, therefore, haye nothing 
In the organization of their hand which indicates a passage into the human form ; and I 
insist in my memoir on tlie profound differences revealed by the study of the moyements 
in hands formed to accomplish objects of a totally distinct order. A dose examination 
of the mnsdes of the arm and shoulder in the pretended anthropomorphous apes confirms 

these resoltB. Besides, it is especially in the ape in appearance the most like man the 

Indian Orang^^that the hand and foot present the most striking degradations. This 
paradox — this default in the parallelism in man and the large apes in the developement 
Off correlative organs, such as the brain and the hand — shows absolutely that other 
harmonies and oU)er destinies are here in question. 

'* The facts upon which I insist permit me to affirm, with a conviction-founded on a 
personal and attentive study of all at present known, that anatomy gives no grounds for 
the idea, so violently defended now-a-days, of a close relationship between man and ape. 
One may invoke in vain some ancient skulls, evident monstrosides, found by chance, 
such as that of Neanderthal — and here and there similar forms may now be found ; 
they belong to idiots. One of these was discovered a few years ago by Dr. Binder, who, 
at the request of M. Mac^ presented it to me. It is now in the collection belonging to 
the Mnseam. It will henceforth be counted among the elements of the great dtscuMion 
on the natiirt of man which now agitates philosophers and troubles consdenoes ; out 
of whidi diteoiilaQ* some day, the divine majesty of man shall arise conseorated by com- 
bat, and ever henceforth be inviolable and triumphant.** 



138 THB BDBLIK QITA&TSSLY lOVBJXJLL Of SCONCE. 

1. Cereopitheetu mona f (male). 

From the dissection of a specimen of a male Cereopithecm mona I 
obtained the following results : — 



If luele. Aetnal Weiffhl 

Ors. 

1. Psoadiliacos, .385 9*5 

2. Addnctores, . 836 20*7 

8. Glutseus mazimiis, 209 5*1 

4. Glataeus jnedius, 407 10*1 

5. Glutieus minimuSy . . . • • 44 1*1 

1. Biceps femoris, 561 13*9 

2. Semimembranosus, \ q«|. ^ . 

3. SemitendinoBus, / '**" "'^ 

4. Gracilis, . . . . i -.g .^ 

5. Sartorius, . . . / ^^* * ^ 

6. QuadricepB extensor femoriSi . 1080 26*6 



46*5 



53*5 



Totals, . . . 4050 grs. 100*0 100*0 



Gn. 

Weight of Monkey, 51,860 

„ heart, 286 

„ liver, 1650 

„ brain, 946 

Percentage. 

Proper mnscles of hip joint, 46*5 

Flexors of knee 26*9 

Extensors of knee, 26*6 

100*0 

On projecting the planes of motion of the hip joint mnscles on the 
plane of the rim of the acetabulum, I obtained the following results : — 
measuring the azimuths of the moments &om the plane of motion of 
the knee joint, which is the natural zero plane for the hip joint — 

Muscle. Acimnth. Moment. 

1. Psoadiliacus, 20° 9*6 



2. Adductores, 

3. Glutseus maximns, 

4. „ medius, . 

5. ,, minimus, 



139 20*7 

326 6*1 

341 10*1 

361 1*1 



If we refer these moments to the plane of motion of the knee joint, 
which is the plane of Flexion and Extension of the thigh upon the body, 
and to the plane of Adduction and Abduction, perpen^cular to the 
former plane, we can readily construct the following Table of Compo- 
nent Moments : — 
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Component Moments of Kip Joint Jfutdes of Cercopitheeue mona. 



MiucteL 


Flexion. 


Extension. 


Addoction. 


Abdnction. 


1. Psoadiliacng, 

2. Adductores, 

3. GIutsBos maximiM, .... 

4. „ medraa, .... 

5. „ minimus, .... 

Totals, . . 


8-93 

4-23 
9-66 
1-08 


15*62 


8-25 
13*58 

• • 


2*85 
8-29 
0*17 


28-79 


15*62 


16*83 


6*81 



Subtracting the moments acting in opposite directions, we find- 



Pnroentage. 

ToUl flexion, 8*17 

Totol adduction, 10*52 



2. Cercopitheeus ealUtriehue f (male). 

Erom a fine specimen of this Monkey I obtained the following re- 
sults: — 



Mosde. 



Actual Weight 
On. 



1. PsoadiliacuA, 860 

2. PectinseuB, 88 

8. Obturator externus, 77 

4. Adductores, 710 

5. Qoadratus femoris, ..... 66 

6. Obturator intemuB, 100 

7. Glntsus maximus, 192 

8. „ medius, 490 

9. „ minimus, 60 

1. Biceps femoris, 649 

2. Semimembranosus, 297 

3. Semitendinosus, 176 

4. Gracilis, 198 

5. Sartorins, 83 

6. Quadriceps extensor femoris, . . 1111 



Totals, 



4607 grs. 



1. Proper muscles of hip joint, 

2. Flexors of knee, 

3. Extensors of knee, .... 



Percentflf^e. 

8*0 

1*9 

1*7 
15*4 

1*4 

2*2 

4*2 
10*6 

1-3 



14*1 
6*4 
8-8 
4*8 
0*7 

24 



Percentage. 
. 46-7 
. 29*8 
. 24-0 



46-7 



53*3 
100*0 



100-0 



140 



THB DUBLIll aYTABTKRLT JOVIOSfAIi OF SCXBlfCrB. 



Beferrix^ the moBients of the hip joint mnBcles to the plane of the 
brim of the acetabulum, I found — 



Muscle. 



1. Psoadiliacos^ . . . 

2. PectiDSBUs, .... 

3. Addactores, . . . 

4. Obturator extemufli 

5. Qaadratas femoris, 

6. Obturator intemiu, 
7* GlutiBas maximuB, 
8. „ medius, . 
9i it minimua, . 



Azimnth. 



Moment 



Degk PexoeBtage. 

20 ..... . 80 

94 1-9 

137 ....... 16-4 

149 1-7 

180 1-4 

280 2-2 

326 4-2 

341 10-6 

86t 1-3 

46-7 



If these moments be resolved, as before, along the directions of 
Flexion and Extension of the knee joint, and of abduction and adduction 
perpendicular to it, we find — 



Mnscle. 



Flexion. 



Extension. 



Adduction. 



Abduction. 



1. PsoadiliaciiB, . . . . 

2. PectinsQs, 

3? Adductores, 

4. Obturator extemus, 

5. Quadratus femoris, 

6. Obturator intemu8| 

7. GlutaBus maximna, 

8. „ mediuB, . . 

9. „ minimus,. . 

Totals, ., 



7-62 



3*48 

10-02 

1-28 



22-30 



0-13 
11-24 
1-46 
1-40 
1-41 



16-64 



16-99 



1-68 
2-36 
3-45 
0-20 



7-68 



Subtracting opposite moments, we find — 



Percentage. 

1. Total flexion, 6*66 

2. Total adduction 8*31 



3. Cynocephalus porca/riuB (Chacma). 

From a specimen of this Cynocephalus, I obtained the following 
results and measurements : — 
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Mnsde. 



Aetaal Wagtt. 
Osa.Ay. 



Pereentage. 



1. Psoadiliacns, 0*35 8*1 

2. Pectinseas et Adductor breviB, . 0*17 1 *6 

3. Obturator ezternug, 0*27 2*4 

4. Adductor magnns et loDgoB, . 1*40 12*6 

5. Quadratos femoris, 0*14 l*d 

6. Obturator intemofl, 0*81 2*8 

?• GlutnoB maximna, 0*57 5*1 

8. „ medius, 1*27 12*8 

9. „ minimaa, 0*22 2*0 



481 



1. Biceps femoria, 1 *40 



12*6 



2. Semimembranosiifl, 0*95 8*5 

3. Semitendmosus, *48 

4. Gracilis, 0*61 

5. SartorioB, 0*28 

6. Bectoa femoris, 0*63 

7. Vastus eztemns, 1 *40 

8. „ intemus, 0*45 

9. Crnrsos, 0*25 . ! . . . 



4*2 
4*5 
2*6 
5*6 
12*6 
4*0 
2*8 



56*9 



Totals, 



1105OZ. 



100*0 



Proper muscles of hip joint, 48 ' 1 

Flexors of knee, 32 *4 

Extensors of knee, .24*5 

100 '0 



Referring the moments, as before, to the plane of the rim of the ace- 
tabuliim^ I found — 



Aaimnth. Moment. 

Dega. PercentBgOL 

1. Psoadiliacus, 28 8*1 

2. PectinsBuset adductor breyis,. 74 1*5 

8. Adductor magnns et longus, • 137 12 * 6 

4. Obturator extemus, .... 148 2*4 

5. Quadratns femoris, ..... 180 1*8 

6. Obturator intemusetOemelll, 226 2*8 

7. Glutaeus maximuB, &c., . . . 328 5*1 

8. „ medius et P3rr., . . 347 12*3 

9. „ minimus, 355 2*0 



43 1 



Eesohing these moments, as before, we obtain — 
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Muscle. 


Flexion. 


IxteiiBion. 


AddacUon. 


Abduction. 


1. Psoadiliacns, 


2-74 


.. 


1-46 


.. 


2. PectinsBns et Ad. brevis, 


0-41 




1-44 




3. Obturator extemus, . . 




2-03 


1-27 




4. Add. mag. et long., . . 




9*21 


8-69 




{$. Qoadratns femoriB, . . 




1 30 






6. Obt. int et GemelL, . . 


. . 


1-94 


. . 


2-01 




4-33 


. . 




2-70 


8. „ med. et pyrifonn., 


12-23 






2-7« 


9. „ minimns, 

Totals, 


1-99 


^ • 




0-17 


21-70 


14-48 


12-76 


7-64 



Babtractmg opposite moments, we find — 

Percentage. 

Total flexion, 7*22 

Total adductioD, 5*11 



4. Macacus nemestrinus. 



The following Tables are deduced from Note YII., on the Muscular 
Anatomy of the Macacus nemestrinus : — 



IfoBde. 



ActnalWeic^t. 
Ozs. At. 



Percentage. 



1. Psoadiliacns, . . 

2. Pectinnus, . . . 
d. Adductor breyis, 
4. „ magniis, 
6. Obturator eztemns, 

6. Adductor longus, 

7. Quadratus femoris, 

8. Obturator intemus, &c, 

9. GlutsBUB maximus, &c. 

10. „ medius, &c., 

11. „ minimua, &c., 



87 
22 
37 
20 
53 
90 
46 
75 
90 
95 
37 



10-9 
1-3 
2-1 

18-8 
3-1 
5-3 
2-7 
4-4 
5-2 

11-4 
2-1 



67-3 



1. Biceps femoris, 1 

2. Semimembranosus, 

8. Semitendinosus 0*61 

4. Gracilis, *55 

5. Sartorius, 0*32 

6. Bectus femoris, 0*80 

7. Vastus exteraus, 0-82 

8. „ intemus, 0*40 

9. Crurseus, *30 



•10 
•67 



6-8 
3-9 
3-5 
3-2 
1-8 
4-7 
4-8 
2-3 
1*7 



82*7 



Totals, 



17*09 



100*0 
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Peroentagt. 
Proper muscles of hip joint, . . . . 67*8 

Flexors of knee, 19*2 

Extensors of knee, 18*6 

Beferriiig the moments of the hip joint muscles to the rim of the 
acetabulum, I .'bund — 

Muscle. 



1. Psoadiliacos, . . 

2. Pectinsns, . . . 
8. Adductor brevis, . 
4. „ magnus, 
6. Obturator extemns, 

6. Adductor longus, 

7. Quadratus femoris, 

8. Obturator intemus et Gemelli, 

9. GlutsBus maximus, &c., . . 

10. „ medius, &c., . . . 

11. „ minimus, . . . 

Resolving these moments, as before, we obtain — 



Aximnfh, 


Moment. 


Dega. 


Percentage. 


26 . . . 


. . . 10*9 


56 . . . 


... 1*8 


86 . . . 


... 2-1 


182 . . 


. . . 18*8 


182 . . 


... 81 


157 . . . 


... 6-8 


180 . • . . 


... 2-7 


223 . . 


... V4 


336 . . 


... 5*2 


848 . . . 


. . . 11-4 


866 . . . 


... 2*1 



Mnade. 


Flexion. 


Extension. 


Adduction. 


Abdnctton. 


1 . Psoadiliacus, 


9*77 


.. 


4*78 




2. Pectinseus, 


0-74 


, , 


1*06 




3. Adductor brevis, . . . 


0*14 


. • 


2*09 




4. „ magnus, .. 




12*58 


18*97 




6. Obturator externus, . 




2*07 


2*30 




6. Adductor longus, 




4*88 


2*07 




7. Quadratus femoris, . 




2*70 






8. Obturator intemus, . 




8*22 




8*00 


9. Glutsdus maximus, 


4-71 






2*76 


10. „ medius, ... 


11*16 






2*37 


11. „ minimus, . . . 
Totals,. . . 


2-09 






0*14 


. 28*60 


25-45 


26*27 


8*27 



Subtracting the opposite moments, we find — 



Percentafce. 
. 8*16 
. 18*00 



Total flexion, . . 
Total adduction, . . 

If we collect together the preceding results into one Table, having 
first reduced them to percentages of the proper muscles of the hip joint, 
we shall obtain the following results, which represent the total flexion 
and adduction, expressed as percentages, compared with each other. 



1. Cercopithecus mona, . . 

2. „ caUitricbus, 
8. Cjrnocepbalus porcarius, 
4. Macacus nemestrinus, . 



Total Flexion. 
. 17*67 . 
. 14-26 . 
. 16*75 . 
4*68 . 



Total Adduction. 
. . 22*62 
. . 17-79 
. . 11*85 
. . 26-74 



GrLmed. 




. . 61-6 . . 


. 6-8 


. . 66-0 . 


. . 8-1 


. . 61-6 . 


. 10-7 


. . 60-6 . 


. 11-4 


. . 54'6 . 


. . 7-6 
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The relative proportions of the Glutcei muscles, in the smaller mon- 
keys, I have found to be as follows : — 

1. Cercopithecus mona, . . . . Sr*6 . 

2. „ callitrichus, . . 25*9 . 
8. CyDOcepbalas porcarius^ . . . 27*7 . 

4. Macacus nemestrinns, . . . . 28*0 . 

5. Lagothrix Humboldtii, . . . 87*9 . 



XX. — Ow THE Meteokic Stone that pell at Bundeum, dt thb 
CoDTNTT OF Tippekajlt, ON THE 12th Atjoust, 1865. By the Ret. 
Samuel Haxighton, M. D., Fellow of Trinity College, Dublin. 

(Plate III.) 

[Read before the Royal Irish Academy, February 26, 1866.*] 

The Meteoric Stone, that forms the subject of the present Paper, 
fell' near Dundrum, county of Tipperary, under circumstances that 
were described to me as follows, by the man in whose garden it fell : — 

STATEMENT OF EYEWITNESS. 

'* I, John Johnson, of the parish of Clonoulty, near Cashel, county 
Tipperary, was walking across my potato garden, at the back of my 
house, in company with Michael Pahy and William Furlong, on the 
12th of August, 1865, at seven p. m., when I heard a clap, like the 
shot out of a cannon, very quick, and not like thunder ; this was fol- 
lowed by a buzzing noise, which continued for about a quarter of an 
hour, when it came over our heads; and on looking up, we saw an ob- 
ject falling down in a slanting direction. "We were frightened at its 
speed, which was so great that we coiQd scarcely notice it ; but after 
it fell, we proceeded to look for it, and foimd it at a distance of forty 
yards, half buried in the ground, where it had struck the top of a po- 
tato drill. We were some time in looking for it (a longer time than 
that during which we had heard the noise). On taking up the stone, we 
found it warm, milk warm, but not hot enough to be inconvenient. The 
next jday it was given up to Lord Hawarden. 

** JOHliT JOHNTSON." 

It was afterwards presented by Lord Hawarden to the Geological Mu- 
seum of Trinity College, where it is publicly exhibited. 

The stone weighed 4lbs. 14j oz. It is rudely pyramidal in form ; 
the triangular base being a freshly broken surface, and the faces of the 
pyramid being covered by the usual black vitrified glaze. It is* evi- 
dently a portion of a much larger stone ; and as it appears from the 
foregoing statement that its vertical velocity was not great, it is probable 
that other pieces of the larger mass may yet be found in the neighbour- 
hood of Dundrum. 
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A singular feature is observable in this stone that I have norer yet 
Been in any other : — ^the rounded edges of the pyramid are sharply 
marked by lines on the black crusty as perfect as if made by a ruler. 
This appearance is strictly confined to ^e surface, and seems to be a 
result of some peculiar tension of the fused crust in cooling ; for no 
trace of any continuation of the lines can be found in the interior of the 
stone. 

On examination ^ith the lens, specks of metallic iron and of magnetic 
pyrites are yisible, and also a few minute grains of chrysolith ; no other 
minerals can be detected in the paste, which is of a dull grey, and of 
loose texture, almost like a porous sandstone; and the whole stone 
would attract little notice, were it not for its specific gravity, and the 
metallic particles visible in it. The specific gravity of this Meteoric 
Stone, as is usually found to be the case, varied in specimens taken irom 
different parts of the mass. The portion analyzed was found to have 
the following specific gravity : — 

On. 
Weight in air, .... 299*6 
Weight in water, . . . 201*9 



Difference, . . 97*7 grs. 
from which data the specific gravity is found to be, 

2996 
Specific gravity = -^ = 8 '066. 

Other portions of the stone gave a specific gravity of 3-57. 

From 100 grs. acted on with iodine,* which dissolved out the alloy 
of iron and nickel, there were obtained, of peroxide of iron, 27*95 grs., 
and of protoxide of nickel, 1*20. 

The portion insoluble in iodine was now acted on with dilute mu- 
riatic acid, and gave the following results : — 

Grs. 
12*92 

0*16 

A.g- I present originally as protoxide and 
\ protosulphuret of iron. 

0*60 
88*00 

0*46 

0*42 

0*06 



Silica, ...... 

Alnmina, . . . . . 

Peroxide of iron, ... . 

Carbonate of lime, . . . 
Pyrophosphate of magnesia, 
Potash and soda chlorides, . 
Platino-chloride of potassium, 
Oxide of manganese (MnsOi), 



On treating another 100 grs. of the stone for sulphur, with muriatic 



* This method of investigation was suggested by Mr. William Early, Assistant in 
the Laboratory of Trinity College ; the process consists in digesting the powdered mineral 
in iodine with water for twelve hours, and proved to be^ completely successful, as was 
shown by comparative trials on different portions of the powdered mineral. 
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acid, and conducting the sulphuretted hydrogen into ammoniacal solu- 
tion of sulphate of copper, so as to form a black precipitate of sul- 
phnret of copper, there were found by the usual methods 10-7 grs. of 
sulphate of barytes. 

There were left, after the treatment with iodine and dilute muriatic 
acid, 42*1 grs. of mineral, insoluble in these reagents. 

From the solution by iodine, and the determination of sulphur, as 
sulphate of barytes, we obtain — 



Peroxide of iroo, . 
Protoxide of nickel, 
Salpiiate of barytes, 



Grs. 
27-95 

1-20 
10-70 



Grs. 
19-67 iron. 
0*94 nickel. 
4 * 05 protosulphnret of iron. 



Hence we obtain, as our primary, analysis of the Dundrum Meteoric 
Stone — 

I. — Primary Analysis of Meteorite (A.). 

1. Metallic iron, 19-67 

2. Metallic nickel, ........... 0*94 

3. Magnetic pyrites, 4 '05 

4. Mineral soluble in dilute muriatic acid, . . . 83*34 
6. Mineral insoluble, 42*10 



100*00 

The analysis of the earthy mineral soluble in dilute muriatic acid 
gives us (considering that 4*05 of FeS is equivalent to 3*68 of FeaO,) 
the following result. 



1. Silica, . . . 

2. Alumina, . 

3. Protoxide of iron, 

4. Protoxide of manganese, . 



II. Soluble Mineral (A). 

Grs. Per Cent. 

. . . 12*92 , 

. . . 0*15 . 

. . . 5*61 . 

0*05 . 



6. Lime, 0*28 

6. Magnesia, 13*65 

7. Potash, 08 

8. Soda, 0*17 

9. Lose, 0*63 



33*34 



38-74 
0-45 

16-56 
0-15 
0-84 

40-93 
0-24 
0-51 
1*69 

100*00 



Oxygen. 

20-112. 
0-209 
3*671 
0*033 
0*340 

16-368 
0*039 
0*130 



40-892 



: 20-321 



Adding together the oxygen of the protoxides, we find— 

RO =20*571 
SiOa = 20-112 \ 
Al20s= 0*209)' 

This result identifies the soluble mineral with Chrysolith (or Olivine), 
unless it be supposed to be a mixture of several minerals. Neglecting 
all ihe lesser constituents, we have 

Oxygen. 
SiOs, . . 20 112 

MgO, . . 16*868 P" ^^® 
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which gireB very well the fonnula of Chrysolith, 

3R0, SiOs. 

The preceding analysis of the soluble portion of the Meteorite was 
checked by the following proceeding: — ^The 100 grs., from which the 
Bulphur was determined, having been acted on by the muriatic acid, the 
acid solution was evaporated to dryness, and filtered ; and the portion 
left on the filter was boiled with solution of carbonate of soda, so as to 
redissolve the silica soluble in.muriatic acid. There were left 42*44 grs. 
of insoluble mineral, while the soluble portion gave 

Gn. 
SUica, 12-86 

Peroxide of iron, 

Oxide of nickel, .... 1*44 

Carbonate of lime, . . . . 0*40 

Pyrophosphate of magnesia, . 82*62 

Potash and soda chlorides, . *40 

Assuming the iron (metallic) as 19*57, and the protosulphuret of 
iron as 4*05, we find 



88 "60 (^''**®°* origmally as iron, protoxide 
\ of iron, and protoeolphuret of iron. 



Equiyalent of 19*57 Fe, . 
„ 4*06 FeS, . 



27-94 FeaOs 
3*68 „ ,, 



81-62 



Subtracting this result firom the total peroxide of iron^ and converting 
the oxide of nickel into nickel, we obtain 

I. Primary Analysis of Meteorite (B). 

1. Metallic iron, 19*67 

2. Metallic nickel, I'lS 

3. Magnetic pyrites, 4*05 

4. Mineral soluble, 82*81 

5. Mineral insoluble, 42*44 



II. Soluble Mineral (B). 



100 00 



Grt. 

1. Snica, 12*36 

2. Protoxide of iron, . . . 6*28 

3. Lime, 0*23 

4. Magnesia, 11*72 

6. Potash, 0*07 

6. Soda, ...... 015 

7. Loss, 100 



38*86 
19*74 
0*72 
36*86 
0*22 
0-47 
3 14 



20*175 
4*879 
0*204 

14*727 
0*036 
0*119 



OxTgen. 



» 19 -465 



81 -81 grs. 100*00 

This result completely verifies that already found, and proves the 
soluble mineral of the Meteorite to be Chrysolith, having the formula 

SRO, SiOs, 

in which RO denotes protoxide of iron and magnesia. 



148 



THE DXTBUN QITABTERLT JOIJENAL OF SCIENCE. 



The 42*10 grs. of mineral insoluble in moriatic acid were divided 
into equal parts, of which one was fluxed with carbonate of soda, and 
the ol^er with lime and chloride of ammonium, with the following 
results : — 

On. 

Silica,! 12-46 

Alumina, 0*35 

Peroxide of iron, . . . 1 * 64 

Oxide of manganese Q/LnzO^), 0*16 

Peroxide of chrome (UraOs), 0'61 

Carbonate of lime, . . . 1*45 

Pyrophosphate of magnesia, . 12 *45 

Potash and soda chlorides, . *80 

Platino-chloride of potassium, * 90 

Assuming the chromium to be present as chrome-iron, and making 
the necessary reductions in the other elements, we -find 



Original weight, 
Chrome-iron, . 



Grs. 

21-05 

0-75 



Insoluble mineral, 20 '30 grs. 



III. Insoluble Mineral. 



Grs. 

SiUca, 12-46 

Alumina, 0-86 

Protoxide of iron, . . . 1-23 

Protoxide of manganese, 0*16 

Lime,. 0*81 

Magnesia, 4*47 

Soda, ...... 0*28 

Potash, 0*17 

Loss. 0*38 



61*33 
1*72 
6*06 
0*78 
3*99 

22*02 
1*38 
0*83 
1*89 



31-842 
0*803 
1*344 
174 
1*133 
8*800 
0-352 
0*140 



Oxygen. 



11 -943 



20*30 grs. 100-00 

It is not possible to form any opinion as to the mineral composition 
of the insoluble portion of the Meteorite, as it is doubtless composed of 
more than one unknown mineral substance. 

If we collect into one view the preceding results, taking a mean of 
all, we obtain the following mineralogical composition for the Dun- 
drum Meteorite : — 

IV. Mineralogical Composition ofDundrum Meteorite. 

1. Nickd-iron, 20-60 {Jf?^,,; ; ^[[H 

2. Protosulphuret of ifon, . . 4*05 

3. Chrome-iron, 1*50 

4. Mineral soluble in muriatic acid, > no .no 

probably chrysolith, ]•<»»«» 

5. Minerals insoluble in muriatic 1 A/i.'j'r 

add, ....'../*" ^^ 

100*00 
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ON THE SHOWEK OF AEK01ITH8 THAT FELL AT KILLETEH, COUlffTT OF TTBOVE, 
ON THE 29TH OF AP£ILy I 844. 

On the 29th of April, 1844, a shower of Meteoric Stones fell, in the 
sight of several people, at Killeter, near Castlederg, county of Tyrone : 
they broke into small fragments by the fall, one piece only being found 
entire ; it was (according to the testimony of a resident) '' about as large 
as a joint of a little finger." The stones were hot when fonnd. The 
account given by three gentlemen, who, however, did not actually see 
the shower fall, was that they were at a distance of three or four miles, 
up the hills in the neighbourhood ; it was a fine sunny afternoon (three 
or four o'clock) ; they heard " music" towards Killeter, which they 
supposed to proceed from a strolling German band which they knew to 
be in the neighbourhood ; they are under the impression that they heard 
the music several times in the course of the evening ; .they remember 
also to have noticed clouds in the direction of Killeter. On reaching 
Killeter, the same evening, tbey were told of the wonderful shower of 
stones which had spread over several fields. I received the fragments 
of these stones from the Kev. Dr. M'lvor, Ex-Fellow of Trinity College, 
Dublin, and Eector of Ardstraw : he writes to me that **it is now very 
difficult to get either a specimen of a stone, or any very distinct intelli- 
gence of them : even the very rumour of them has nearly died out, and 
you might ask intelligent middle-«ged men about the neighbourhood 
who had never heard fihem mentioned." He adds that the people of 
that locality are very " uncurious," and that if there were a veritabte 
burning bush thereabouts, few would " torn aside to see." 

The laj^est specimen given to me by Dr. M'lvor weighed 22*2Sgrs. 
in air, and 16-33 grs. in water, showing that its specific gravity is 
3*761 . Both it and the smaller fragments presented the usual black 
crust and internal greyish-white crystalline structure and appearance, 
with specks of metallic lustre, occasioned by the iron and nickel alloy 
that was present. I analyzed it in the usual manner ; but, owing to an 
accident, I was unable to determine the composition of the earthy por- 
tion soluble in muriatic acid. 

The following is the mineralogical composition of these Aeroliths : — 

1. Hornblendic mineral (insoluble in acid), . . 34 '18 

2. Earthy Mineral (soluble in acid), . . . . 30*42 

3. Iron, 25-14 

4. Nickel, 1 '42 

6. Sesquioxide of chrome, 2*70 

6. Cobalt, trace 

7. Magnetic pyrites, 6*14 

100-00 

The earthy portion, iu soluble in muriatic acid, had the following 
composition : — 
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Atoms. 


Silica, . . . 


55-01 . 


. 1-22 


Alaminaf 


6-85 . 


. 0-10 


Protoxide of iron, 


12-18 . 


. 0-34 


Lime, . . . 


341 . 


. 0-12 


Magnesia, . . 


24 03 . 


. 1-20 
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1-66 



99-98 

Omitting the alumina, the preceding analysis gives the rational for- 
mula of the hornblende family, 

4R0, SSiOa, 

and, taken as a whole, it agrees with the analysis of many hornblendes. 
The variety of hornblende with which it has the closest relation is an- 
thophyllite. 

According to Mr. Gregg's *' Catalogue of Meteoric Stones and Irons," 
three other falls of AeroHths are recorded as having occurred in Ire- 
land : — 

1. A. D. 1779, at Pettiswood, Westmeath ; 6 oz. 

2. Aiignsf, 1810, Mooresfort, county of Tipperary ; 7 J lbs. Spec. grav. = 3 'G?©. 

3. September 10, 1813, Adare, ooanty of Limerick ; 17 lbs. + 65 lbs + 24 lbs. ; mov- 

ing E. to W. Spec. grav. = 3-64. 

4. April 29, 1844, Killeter, county of Tyrone ; fragments of one stone. Spec grav. 

= 3-761. 

Of the Meteorite that fell at Mooresfort, county of Tipperary, in 
1810, the only analysis on record is. one published by the late Professor 
Higgins, in the forty-seventh volume of the " Proceedings of the Eoyal 
Dublin Society," in whose Museum the greater part of this stone, and 
a cast of the entire, are carefully preserved. 

Professor Higgins considered 35 per cent, of the stone to consist of 
metallic particles separable by the magnet. This would include the 
magnetic pyrites, iron, nickel, and chrome. In the Tyrone Meteorite 
examined by me, the iron, nickel, chrome oxide, and magnetic pyrites 
amounted to 35*40 per cent., which is very nearly the same proportion. 

Dr. Apjohn has published a detailed account of his analysis of the 
Adare Meteorite in the eighteenth volume of the " Transactions of the 
Eoyal Irish Academy/' from which it appears that the following is the 
mineralogical composition of that Meteorite : — 



1. Meteoric iron and nickel, 

2. Magnetic pyrites, . 

3. Chrome iron, . 

4. Earthy matrix, 

5. Alkalies and loss, . 



23-07 
4-38 
3-34 

68-47 
0-74 

100-00 



Its specific gravity varied from 3*621 to 4-230. The composition of 
the matrix of 200 grs. was found to be — 

Grs. 

Silica, 78-19 

Magnesia, 43*13 

Protoxide of iron, . . . . 16*62 

136-94 
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XXI. — On some Inscribed Stones at Killeen Cormao, near Dfn- 
LAYiN. By the Eev. John F. Shearman. 

[Read before the Royal Iriah Academy, May 22, 1866.] 

Among the many places and objects of antiquarian interest in the neigh- 
bourhood of Dunlavin, is the ancient cemetery of Killeen Cormac, lying 
to the south-west of Dunlavin, and distant from it about three miles. 
It is situated on the lands of Colbinstown, in a detached portion of the 
parish of Davidstown, in the barony of E. Narragh and Keban, county of 
Kildare. This interesting spot lies in a valley of picturesque character, 
traversed by the River Griese, here separating Wicklow from Kildare, 
and the diocese of Leighlin from that of Glendalough. This valley is 
diversified by insulated mounds or eskars, which, as they still retain 
their Irish names, and being connected with the history of the locality, 
a description of them may not be deemed foreign to the subject of this 
paper. 

On the left bank of the Griese, in the parish of Ballynure, is a long 
eskar, called Bullock Hill, the legend of which will hereafter appear. 
On the right bank is another elevation, called Cnoc Bunnion,* by way 
of opposition to Bullock Hill. Beyond this is another eskar, the highest 
of the group, called Rathown Beck, having on its summit a well- 
preserved moat, of .large dimensions. A small stream, called the 
Srughan, u $, little river, flows under it, and joins the Griese in the 
vicinity. Another mound lies between this and Cnoc Bunnion, which is 
the site of the old cemetery of Killeen Cormac, the subject of this 
paper. This eskar is of oval form, its major axis lying nearly east by 
"west. It is occupied by the remains of three concentric enclosures, 
dividing the surface of the slopes into as many steps or terraces, the 
highest of which, on the western end, is fashioned into a moat or rath, 
in which is a square depression, excepting which there are no direct 
indications of the site of the church. 

A great quantity of large stones lie about, and plainly indicate that 
a buUding of primitive design, and of Cyclopean structure, must have 
once occupied the summit of this mound. These terraces are now in a 
very ruinous state ; but sufficient indications remain to convey a fair 
idea of their original construction. On the east side the outline of the 
middle terrace is well preserved by the large flat stones, set on their 
edges, against the bank ; and on the western end, under the moat, the 
same construction occurs, but in a more dilapidated state, the. stones 
having fallen from their upright position through the lateral pressure 
of the banks which they sustained. These flags are of greenstone, and 
quarries producing such exist on the Hill of Uske, in the vicinity. 

* buman is female ; bo, gen. bom, a cow. 
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Pillar stones, fragments of what may have been rude crosses, of 
coarse-grained granite, lying scattered about, with the rocks which for- 
merly supported the terraces, give to Killeen Cormao an appearance of 
antiquity which it is extremely difficult to describe. 

About the year 1830, a wall was raised round this cemetery, and 
built' on the line of the first terrace, and with some of its debris, and 
trees were planted inside ; so that it may be hoped the existing remains 
will be preserved from wanton injury, and will be no farther disturbed. 
The modem entrance faces the highroad, but at a considerable distance 
from it. It is on the north-west side, and probably occupies its original 
position. 

On entering, the first objects that are to be 
seen are two prostrate pillar stones — one on the 
left, the other on the right hand side. 

No. 1 is a block of greenstone, partially stra- 
tified, measuring in length six feet five inches ; 
the upper surface, at the top, ten inches wide, 
and at the base eight inches ; the side, at the 
top, eleven inches deep, by fourteen inches at 
the base. This pillar, at its top surface, bears 
a faintly incised bust, which appears to repre- 
sent the Redeemer, in a style of art so very ar- 
chaic that any example of similar workmanship 
is scarcely to be found in these islands. On the 
same side, but near the middle, and close to the 
edge or oriss of this stone, three incised strokes 
or scores exist, as if a commencement had been 
made for an inscription in the Ogham character. 
On the side of the stone, under these scores, is a 
mark of the stratification, across which is cut a 
single score, looking, as it now stands, like a 
cross, being probably another attempt at an 
Ogham inscription. 

The pillar stone to the right (No. 2) is of the 
same material, but of more irregular outline. It 
measures in length nearly six feet four inches ; 
the greatest width at the base of the lettered sur- 
face is twelve inches, and ten towards the top of 
the same side ; on the Ogham side it measures 
in depth twelve inches along its entire length. 
This pillar stone is one still more remarkable 
than that already described. It appears to be 
the first, and, as far as is known, the only ex- 
ample in Ireland of a Eoman and Ogham in- 
scription coexisting, and probably equivalents of 
each other, on the same monument. 

On his first visit to Killeen Cormac the writer perceived the Ogham 
scores ; but the Boman letters partially escaped his observation, owing 
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to their shaUownese ; besides, he was unprepared to meet with a 
monnment of such extreme antiquity and rareness in that part of Ire- 
land, which he regarded as fully explored. Being, however, at Killeen 
Cormac on an October evening, in 1860, which was showery, with in- 
tervals of bright sunshine, and then 
examining these monuments, the de- 
pressions of the Koman letters, being 
filled with water, and glistening under 
the setting sun, enabled him to read 
distinctly the words IVYE-KEDEVY- 
IDES, and excited a most lively in- 
terest in the discovery. Rubbings 
were then made, and since that time 
very frequently, and more carefully. 
This remarkable discovery was 
communicated* to the late Eugene 

0' Curry, and also to the Eev. James 

Graves, Hon. Sec. to the Kilkenny 

Archaeological Society, who urged the 

writer to make it public ; wMch he 

was not then willing to do, for want 

of sufficient information regarding the 

locality and its history. After this he 

set about collecting the history and 

legends connected with this cemetery 

in every quarter likely to afford infor- 
mation. Subsequent inquiries brought 

to the surface many traditions of much 

interest, which were all but forgotten ; 

and it is much to be regretted that si- 
milar investigations have not been 

made in other historic localities, as yet 

unexplored, by persons having the 

same facilities as the writer ; as these 

traditions, if not soon collected, seem 

to be doomed to oblivion among the 

rising generation of our countrymen. 
At the time these rubbings were 

made the writer was not acquainted 

with the force or phonetic value of 

the Ogham characters, nor does he 

now teke it on himself to say that the 

Ogham is an equivalent for the Roman 

inscription ; but in connexion with the word DR VYIDES, it has been 

suggested that there is a combination of Ogham characters reading 

the word 8AUI, which is most probably the Irish equivalent of the 

DRYVIDES of the Roman or Latin inscription. At the first reading 

of this inscription, its great novelty gave ample room for speculation. 
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It struck the writer that he had perhaps alighted on the stone that 
may have marked the grave of Dubhtach mac ua Lugair, the chief 
Druid of Leinster, and St. Patrick's first convert at Tara, when opening 
his mission there before King Laoghaire, when he called to mind Dubh- 
tach's connexion with St. Tiacc of Sleibte (Sletty), which is in a ter- 
ritory adjoining Killeen, which is itself in the very locality of Dubhtach' s 
literary labours ; the plain in which Killeen is situated being mentioned 
in his third poem on Enna Kinsellagh, who is there called *' The Hero 
of Magh Thine."* In the same poem Mugna (or Moon Columbkile), and 
Maisden (Mullaghmast), are named, and are in the vicinity of the loca- 
lity under notice. These coincidences were supposed to give a clue to 
the identification of the personage commemorated in the Roman inscrip- 
tion on this very ancient monument ; and more recently the publication 
of the Senchus Mor appears to add another link to the chain of evidence, 
by the fact of Dubhtach mac ua Lugair being there spoken of as Dubh- 
tach doctor of literature, the Irish being Dubcach pai Ijicpi. 

The River Griese that flows by this ancient cemetery is called, in 
the poem of Meabth, daughter of Conan, Grlaissi Crichi, or the boundary 
stream. Mr. 0' Curry refers this poem to a very remote period, so that 
we may conclude that this locality was one of importance at an early- 
period of Irish history.f 

Returning now to the description of the other pillar stones, and 
going to the western end of this mound, under the moat on the first 

♦ Fide O'Curry's " Lectures," App. III., p. 486, note 46. 

t It \?ould appear from an extract from the " Book of Lecain," fol. 95 a, kindly sup- 
plied by Mr. William M. Hennessy, that the territory in which Killeen Cormac is sita- 
ated belonged to a branch of the tribe of Messincorb, called the Ui Cormaic, or Fine 
Cormaic, whose possessions with those of their correlatives are thus minutely described : — 

"Ice.panba h. Tigabla t h Copmaic la Latgmb .i. na njebche h. 
nSobla p\j\e uili, ■] Cuchpaigi, t h. S^bla paipenb, oca Qch culbinget) co 
bub achaib TTlaiTjcen, ocha ^Imv Chpichi i Cluanaib co uabo ppi Icngip, 
CO clanbcaip, co hach Leachnochc oc Sleibcib, co ceic m Upci ppi huib 
mbaippchi, -[ anangebchi .li. ChpenaT .Ti. Chuipccip la .h. Chopmaic uili. 
If bib abban mac .Ti. Copmaic. Ip uabib machaip Choluim Tnic Cpim- 
chaiTiTi .1. TTlmcloch mgen CenanbaiTi, Tnic Cepi, mic Lugbdch, mic 
l^abpaba. Ip bib Copmaio in ba Smell .i. Smell mac Cenanbain, mic 
ITlacha, mic Chpuaich, mic Ouilgi, mio Imchaba, mio bpolaij, mio 
Lugbach, mic Labpaba ; ocup Smell pean mdo Copcpam, mic Gpc, mic 
Chpuaich, mic Ouilgi, i apaile." 

" These are the divisions of Ui Gabhla and Ui Cormaic in Leinster, viz., where the 
Ui Gabhla all are found, and Cuthraighi and Ui Gabhla of Rairend (Mullach Reelan) ; 
from Ath-Culchinged to the Black Fords of Maisten (ItfuUachmast) ; from Glas 
Crichi in Cluana to Vado toward Laighis (Leix), to Clantiea, to Atli-Leathnocht at 
Sleibhti (Sletty), until it goes into Usci (hill of Usk), towards UiBairchi; and wherever 
are found Ui Threna, and Ui Chuirc, all belongs to Ui Cormaic. Of them is Abban Mac 
Ui Cormaic. From them was the mother of Colum mac Crimthann, viz. Mincloth, 

daughter of Cenanan Of the Ui Cormaic are the two Sinells, viz., Sinell son 

of Cenanan .... and old Sinell, son of Corcran, &c.'* 
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terrace, is another pillar stone (No. 4), standing about five feet above the 
surface ; it is nearly square, and presents no feature of interest, except 
that at its eastern edge there are some scores, perhaps the remains 
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of an Ogham inscription. On 
the second terrace, above this 
stone, is an irregular-shaped 
flag (No. 3). It is of coarse 
greenstone, very rough and 
hard, and much weather-worn. 
An Ogham inscription is carried 
up the two sides and top. As 
it has been most careMly exa- 
mined, the annexed engraving 
is a faithful copy of the scores 
now existing on this curious 
monument. 

Grossing the mound, and 
over the site of the church, on 
the plateau at the north-east, 
stands an oblong, rough, flag- 
like stone, three feet nine inches 
over the surface, and about two 
feet wide, having a plain cross, 
incised by wide shallow lines, 
twenty-two inches long by fif- 
teen across the arms. 

There are some such flags 
in the neighbourhood — at Dun- 
boyke and Kilranelagh — and 
likely belong to a very remote 
period, as they have not any of 
the characteristics of mediaeval 
art. Near this is another pil- 
lar stone, not more than 2J 
feet above the surface, on the 
top of which is to be seen an indentation resembling the trace of a 
dog's paw, as if impressed on a very soft surface. This stone was ex- 
cavated from some depth, but any traces of scores or inscription were not 
recognised. Some years ago it was much higher above the surface, and 
its sinking is likely due to carelessness in making the graves, which lie 
about in profusion. A very curious legend i3 told about this stone. 
Tradition says that it marks the grave of Cormac King of Munster, 
whose name is an affix to that of the cemetery where he rests ; it more- 
over states that he was carried to Killeen Cormac by a team of bullocks, 
which were allowed to follow their own instinct — a mode of settling dis- 
putes regarding sepulture not uncommon among the ancient Irish. The 
same tradition, though unable to state at what period or under what cir- 
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cumstances £ing Cormac died, avers that he was carried through Bally- 
nure, from the directioii of Timolin, in the county of Kildare ; and when 
the team reached that part of Ballynure known as The Doon, the bul- 
locks, in the eagerness of their 
thirst, pawed the earth, and F>g-4. 

that water issued'forth. Ano- 
ther version states that the 
teamster struck his goad into 
the ground, and thereupon 
gushed up a bubbling fountain, 
which is still to be seen near 
the roadside, and is used as a 
watering place for the herds of 
the fertile pastures of The Doon 
of Ballynura The bullocks, 
having satiated their thirst, 
journeyed on till they came to 
the place now called BuUock- 
hill, beside the Griese, and op- 
posite to Killeen Cormac. Here 
they halted, and would proceed 
no farther ; so that Killeen was 
thus determined to be the last 
resting place of King Cormac. 
The bullocks,'.haYing performed 
their part, returned homewards 
across the marsh beside the ri- 
ver, and tradition states that 
they were swallowed up in the 
Griese. 

Another legend puts a hound 
on the team, and makes him 
jump from BullockhiU to the 
cemetery, and there alight on 
this stone, and leave on it the 
impress of his paw — thus marking out the grave of Cormac. It may be 
remarked that this part of the legend looks like an interpolation from one 
still more ancient, concerning the hound of Cuglas, from whom Bal- 
tinglass derives its name.* He was master of the hounds to *' Ederscel, 
the great King of Erinn," whose dogs indeed must have had paws of steel 
to impress their traces on full many a rock from Baltinglass to the banks 
oftheLiflfey.f 

This very curious legend led to various investigations concerning 
this King Cormac. He could not be Cormac Mac Cullinan, King and 




* Vide DitmsenehuSy Book of Lec^n. 

t Vide Irish version of Nennius, and A. Soc. Tracts, p. 117, for a somewhat similar 
legend of King Arthur's honnd. 
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Bishop of Cashel, who was slain at Beallaghmoon, in Moyailbi, in the 
year 908. Keating,* in his account of this engagement, states that 
Cormac, having a presentiment of his fate, desired to be buried in Bisert 
Diarmid (Castledermot), in case his body conld not be conveyed to 
Cloyne, as Disert Diannid was the church of his Mend and preceptor, 
the Abbot Snegdus. 

There was, however, in this same fatal field of Ballaghmoon ano- 
ther Cormax5 — Cormac Mac Mothla, Prince of the Desies of Munster — 
who fell while in command of the left wing of the army of Munster. 
He may have been the Cormac of the legend in question. The tradition 
of the locality did not then come to the rescue. The writer, however, 
met some time after this a gentleman lately returned from New Orleans, 
who formerly lived in the neighbourhood of Killeen Cormac, whose fkther 
was a repertory of local tradition. He told his son, the informant, that 
the king who gave his name to Killeen was Cormac Mac MeHa, King 
of Munster. In another interview the writer asked him if he could teU 
what part of Munster he came from, suggesting at the same time De- 
sies, which Ms informant recognised as the name told him by his father. 
He had thus no small satisfaction in being able to unravel a tradition 
corroborating a fact of very great historical interest, if the tradition may 
at all be relied on. 

It has been suggested that the story of the bullocks is not recorded 
of any except those whom public estimation has placed iq the category 
of sanctity. While admitting the force of this suggestion, the legend 
in this instance appears to be Very coherent, and free from vagueness. 

Though it appears that Cormac Mac CuUinan had obvious reasons for 
selecting Disert Diarmid (Castledermot) as the place of his sepulture, 
that church may not have had the same attractions for Cormac Mac 
Mothla, and he likely selected the more ancient, and perhaps more ho- 
noured, cemetery of Killeen for the place of his burial, to which 
in the course of time his name may have been affixed, perhaps to dis- 
tinguish Killeen from another old and curious cemetery, about two miles 
to Sie west of Killeen Cormac, and now known by the name of Kyle ; 
or perhaps there may have been a contention between the rival churches 
for the honour and emolument of giving sepulture to the remains of a 
veteran warrior ; or it may be that Cormac' s friends, following an an- 
cient precedent, may have allowed animal instinct to settle a dispute 
which the obstinacy or cupidity of rival interests could not have other- 
wise settled. 

In the Life of St. Abbanf there is a legend concerning his sepulture, 
in which bullocks are made to play a very prominent part, and the fate 
of these bullocks was one nearly similar to that detailed of the bullocks 
in the Killeen legend. It is also a curious coincidence that St. Abban 

* See Dr. John Lynch' s Latin translation of Keating, in a note to the <* Annals of 
the Four Masters/* vol. ii., p. 664, Dr. O'Donovan's Edition, 
t Golgan, " Acta SS. Hib." xvi. ; Martii, cap. xlvii. 
VOL. VI. — D. Q. J. S. T 
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is called Mac hua Cormac, being descended from an ancestor of that 
name, who is said to have been a king of Leinster. 

In the appendix to this life, Colgan enumerates more than sixty 
persons of this name who were eminent for sanctity, among whom ap- 
pears Oormac huaLethain, the Abbot of Durmagh, and Mend of St. Co- 
lumkille, who met with a tragical fate in that territory which is now 
the southern part of Kildare. 

It has been suggested that Killeen Cormac may be no other than the 
Kil-FinSy or Ecclesia Fine of the various Lives of St. Patrick, and the 
third church the foundation of which is referred to Palladius. A great 
many indirect arguments may be adduced to sustain this opinion^ As the 
writer has made these churches a special study, and alighted on some 
interesting relics in the localities in which they are said to have been 
founded, he hopes to be able at a future period to mature his views on 
this subject, and to gather new facts, and evidence to sustain them, which 
will be found satisfactory and intelligible ; and he trusts that stronger 
evidence and future investigations will make it possible, to connect 
these very remarkable and unique monuments with the names of Palla- 
dius and Dubhtach mac ua Lugair — ^a personage celebrated in con- 
nexion with our early ecclesiastical and national records, and in whose 
history and acts the recent publication of the " Senchus Mor*' must 
awaken.no inconsiderable interest. 
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XXII. — Obsebtationb on the Geiteha GTLiifBBOOTSTis {MssjMiam), 
MESoTiBirnrsi (Nio.), aitd SpiBoxiBiriA (Bie&b.), (= Palhogloea, Xiixz. 

PBO MAXIMA PABTB), MAIVLT INBTTCBD BY A PjIPEB BT Db. J. BbAXTOK 

Hicks, F. R S., E. L. S., on the Loweb Fobmb of Al&m.* By 

'W'lLLIAM AbCBIXB. 

[Bead before the Katoral History Society of Dablin, May 5, 1865.] 

In a paper which I had the honour to read before this Society, in the 
Session preceding last, on the Genns Palmogloea (Eutz.),f I took the 
opportunity to bring before your notice the Irish forms of that genus ; 
or rather, those forms which by Kiitzing would have been referred to 
it, but which, as I then stated, and as I still apprehend, belong more 
naturally to several individually distinct but closely related genera. I 
gave at the same time what may be called, in some measure, an ana- 
lysis of the genus Palmogloea (Kiitz.), with regard to at least the majo* 
rity of the forms therein included by that algologist. 

Br. Hicks does that communication the honour of a special paper, 
in which he expatiates at some length on the validity of the characters 
which may seem avaiLable for the classification of the ** unicellular'' 
Algse, and in doing so he touches upon some of the points alluded to 
by me-X This able observer has had large experience amongst those 
humble forms ; and I have always perused his communications with all 
the attention to which they are so eminently entitled, and with all the 
interest they are always so well calculated to excite, as well as with 
aU the gratification their richness in novel information is sure to 
impart. 

The paper in which Dr. Hicks does my previous one the honour of 
a notice abounds with observations full of importance, and in it he pro- 
pounds many pertinent queries. As he, however, differs with me in 
some of the opinions put forward in my paper, which indeed I do not 
yet see reason to change, and as I am, on the other hand, quite dis- 
posed to agree in a great measure with him on certain other points put 
forward by him, though not referred to by me in my previous paper, 
I may perhaps be allowed again to offer a few observations on the 
subject. 

But I must in limine contend, inasmuch as my paper was not on 
PalmellaceaB in general, but on the genus Palmogloea (Kiitz.) in parti- 
cular, that much of the reasoning and many of the questions pro- 
pounded by Dr. Hicks do not therefore apply to, nor do they, I think, 
at all controvert, my therein expressed views. And it is for this reason 
that I say I venture in some points to disagree &om, and in others to 

* ** Remarks on Mr. Archer's Paper on Algae,** in " Qoarterly Journal of Microsco- 
pical Science,*' N. S., vol. xii., p. 263. 

t <* Proceedings of the Natural History Society of Dublin,** vol. hr., p. 12; also 
" Quarterly Journal of Microscopical Science,** N. S., vol. !▼., p. 109 (1864). 

X ** Quarterly Journal of Microscopical Science,*' N. S., vol. xii., p. 258i 

VOL. VI. D. Q. J. S. Z 
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ligree with, Dr. Hicks ; for if we conceive Palmc^lGea (Kiitz.), or, more 
properly speakings, the three genera, CylindrocyBtis (Meneghini), Me- 
sotaaninm (Nag.), and Spirot«nia (Br^b.), which indeed were the 
actual subjects of my paper, to be eliminated from the question, I 
think I must in a measure acquiesce in his views, though without at 
all consenting as yet to accept them in the aggregate. 

Dr. Hicks puts forward the title of my paper — "An Mideavour to 
identify PidmoglcMt maerocooea (Kiitz.)" — ^as, in itself, some argument for 
the want of stability in the Palmoglcean species. Considering this un« 
certainty as regards these forms as unquestionable, he would from 
thetn, ad a starting point, argue as regards PalmellaceaB generally. It 
is true that he attacks the independence of many of that family else- 
where on far better grounds ; and it seems to me that arguments against 
the independence of the species of Oylindrocystis, Mesot^nium, andSpi- 
roteBoifl would at least be more forcible if made through the PalmeUa* 
cese, than are arguments made against i^e PalmellaceaB in general 
based upon the forms included in tibie three gen^:^ m^itioned. For, 
irrespectlTe of the question of the PalmeUaceae in general^ I believe, 
at least as ftu: as present knowledge goes, that these three gen^« 
seem to hold di^nselves quite distinct, and their species to reproduce 
themsdves by what I must regard as a true generative act» And 
that I entitled my paper "An Ih^deavowr to identify PdhmfgUea mtt*- 
eraeowa (Kiita.)" seems to me not to conflict with this view, nor ^at 
all to indicate that I thought it did. If Kiitzing's descriptions of 
these forms are so soakity, and his figures so defective (I say it with 
all deference, and with much reverence for so indefatigable and expe- 
rienced an observer) — if the diagnoses for the species given by him are 
but superficial, and the intrinsic and peculiar chazacteristics of the 
forms nqglected — what ^dse could it be but an endeavour to identify 
recent living examples wit^ his ? Is not, indeed, like diffictdty ojGten 
experienced in identifying species from descriptions, and especially if 
accompanied by issu&oient figures, in other d^arknents of nature, 
where many aiid more readily available characters and more tangibie 
holdpoints present Hiemselves^ but which diflSculty would probably be 
removed by the inspection of fresh authentic specimens ? The diffi"- 
culty of id^tifying lltose particular forms ranking themselves under the 
tiiree genera in question with tiiose from which Xutzing wrote his de- 
scriptions does not, I apprehend, in itself speak against their indivi- 
duality and distilaotiiess ; and ihe i^ecies themselves induded in these 
geaersL are indeed, afber all, but few. It is true that £(itzing himisel^ 
even in regard to Algee far higher, and as to some of which an elaborate' 
reproductive organization is now known, considered them, not species 
(I mean in the commonly understood old sense, and as Eiitzing himself 
would doubtless apply fiie word to the higher plants), but as merely 
forms. Yet, even in " Palmogkea," Ziitzing recognised the differences 
from his specimens, though I tibink he fails to sdze up<»i those of im- 
portance, or Buccessfiilfy to pourtray ihem eith^ with his pen or pencil. 
Again, Dr. Hicks seems to say, because the plant (distinct in itself 
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at least) whicli I would refer to Palmoglcea maoroeocea (Kutz.) truly 
belongs to Mesotsenium (Nag.), one of fieyeral genera into which the 
genus Palmogloea (Kutz.) should be dividedi that such a circumstance 
in itself would seem to argue for the complete uncertainty of any of the 
forma included by Eiitzing in his genus. If we have now a more ao* 
curate knowledge of the indiyidual forms of Eiitzing's genus and their 
intrinsic characteristics, than that distinguished apologist appears to 
haye had whei^ he wrote, perhaps from his not havings always examined 
living specimens, it is surely not very wonderful that it should be ne- 
cessary, or at least that it should be advisable to redistribute certain 
minor groups of them> figreeing in certain common characters, into other 
genera. In order to illustrate this, indeed, I need but ret^i to the 
old multifarious genera. Conferva and lichen. Because the incon- 
gruous species formerly included in these old, and as we now know 
unnaturally comprehensive, genera, have had to be parcelled out here 
and there according to the special characteristics and affinities of each, 
notwithstanding blanks in our knowledge as regards even many of the 
smaller groups, it has not happened that this task has been in many 
respects, or on the whole, quite a hopeless one, Nor do I think, so 
far as I can see, that the breaking up of the species of the genus Pal- 
moglcea which Ml under Cylindrocystis, If esotsBnium, and SpirotaBuia, 
has been quite unsuccessful ; nor can I see hpw the advisability of the 
step can in itself be adduced as an argument as to the uncertainty of 
those forms, but should raUier regard it as a natural consequence of 
their characters being happily better established; the others formerly 
included in FalmogloDa have to be carried elsewhere— one I think, at 
least, to Chroococcacece ; a^d thejx true nature, I quite admit, does not 
seem at all so well established. 

Further, Dr. Hicks goes on to remark :--" If by one observer the en- 
velope of mucoid matter be taken as a specific or even generic sign— ^if 
the mode of segmentation be taken by another as of specific or generic 
value-^if the size of the cell, or the position of the nucleus, or the mode 
of difPiision of the endochrome withm the cell, be sufficient in the eyes 
of another to separate genera — ^if, as Mr. Archer contends, the oval 
shape is another important distinction — it seems to me no wonder that 
the difficulty acknowledged by all has arisen.'* These remarks are in- 
tended to be applied to the genus Falmogloea ; and I quite acquiesce 
with their author, that no wonder the dlficulty adverted to should 
have arisen, when each single, observer pays attention to one only of 
such characteristics, disregarding all the rest. The genera Cylindro- 
cystis, Mesotaenium, apd Spirotaenia (which are those in question), each, 
it is true, possesses an envelope of mucoid matter, but it indeed exists 
also in many PalmellacesB, as well as Chroococcaceae, likewise in Besmi- 
diaceiiQ, &c. The transverse mode of segm^itation^-that is, throngh 
the shorter diameter — occurring in these genera, takes place also in 
Desmidiacaaa, in tiie elongate fi>rms of PalmellaceaB, as well as of Chroo- 
Qoccacem, The oval ^hJape, too, is shared by the forms in question with 
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several other forms in both those families. The size of the cell like- 
wise varies in these plants, within certain limits, in the same species. 
The nucleus is very hard to be made oat — indeed, I doubt if it is always 
to be perceived or existent even in Palmellaceae. Nevertheless, I hold 
that the forms in question are abundantly distinct ; and that, when the 
eye becomes familiarized with them, they caa be at once recognised. It 
is, of course, here as elsewhere, on the special characters possessed in 
common by certain groups of the species, combined with certain of the 
foregoing general characters, and not upon any one or more of 
the general characters, as suggested by Dr. Hicks, that we must rely 
as of generic value, and on the ultimate individual proper charac- 
teristics of the forms themselves as of specific importance. The special 
characters, which, as I think, here detOTuine the genera, exist iu the 
peculiar arrangement of the contents, combined with certain of the ge- 
neral characters previously alluded to ; whilst I believe the specific cha- 
racters reside in the peculiar form of the cell, and in minor differences 
in the arrangement of the contents, and in difference of colour, &c., 
perceptible to the unassisted eye in the general mass or stratum. 

Again, Dr. Hicks seems to convey, because of the difficulty (for the 
reasons before stated) of assigning some of these forms to the particular 
ones described under Palmogloea by Kiitziog, and from there having 
been actually (as I conceive) iucluded under that common generic deno- 
mination five diverse types, that therefore "no one algologist can tell 
distinctly what is a Palmogloea, so as to be understood by any other algo- 
logist." I venture deferentially to deprecate this, as it appears to me 
much too hasty a conclusion. I must, in reply, urge that if many of 
the now well-established species formerly comprehended under the ©Id 
incongruous genus Conferva were still referred to under their original' 
designations, and recent researches upon the forms alluded to momen- 
tarily forgotten or ignored, that it is still more probable no one algologist 
could, under such circumstances, tell what was meant by another algolo- 
gist. But, if our plants be closely examined from the living examples, 
and de Bary's descriptions and figures thereof carefully studied by any 
two algologists, I hardly think there will be any difficulty between them 
in understanding what the other means when he refers to a Cylindro- 
cystis, a Mesotsenium, or a Spirotsenia. 

Dr. Hicks does not see how I can find sufficient ground to state that 
the condition of a developing lichen figured by him is not a " macro- 
cocca" — that is, as I am disposed to think more correctly designated, 
an example of Mesotcmium ohlamydosporum (de Bary). I judge from 
the figure ; and I think, as I stated, because it seems to me, so far as I 
may venture to judge, to represent something at once sufficientiy unlike 
both the form with which I am acquainted, os well as Xiitzing's de- 
scription and figures of his P« macrococca, as to justify me in tiiat as- 
sumption. 

Again, as if it were to a certain extent evidence of the total instabi- 
lity of these forms. Dr. Hicks alludes to my being by no means certain 
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what he means by PdmogUsa Brebisaaniif because I questioned whe- 
ther the plant he has in view as Palmoglcsa maerococca is the same as 
PalmeUa cylindrospora (Br^b.), considered by Mr. Ralfs as equivdent to 
. his Penium Brdfissonn, and of which Dr. Hicks writes : — " So far as 
can be ascertained, Mr. Thwaites calls Coccochloris Brdnuonii, althoagh 
Mr. Archer thinks he means Trichodictyon rupestre (Kiitz.) ; the exact 
characters of this form, it will thus be seen, are by no means settled by 
any one of these observers." Dr. Hicks writes, indeed, ** this form ;" but 
the supposed confusion is partly accounted for by the &ct, that there 
are two distinct forms referred to under the foregoing names, and two 
forms whicb, as I hold, when once seen cannot readily again be con- 
founded ; for, even though the characters assigned to each should not be 
found presenting themselves in every specimen with absolutely unmis- 
takeable clearness, that is, if unhealthy or deteriorated specimens should 
again come under consideration — yet I believe a certain tout ensemble 
will, even under such circumstances, readily satisfy the eye familiarized 
with their appearance in their ordinary and healthy condition of their dis- 
tinctness inter se. The plants adverted to under the names quoted by 
Dr. Hicks, but adopting here the names which I regard as the correct 
ones, are CylindrocystisBrebissonii, Meneghini, and Cylindrocystie crassa, 
de Bary. Dr. Hicks, indeed, says, as I have quoted, that '* the exact 
characters are by no means settled by any one of these observera" I may 
venture to refer to my own previous efforts to describe their generic cha- 
racters, and I can oidy appeal therefrom directly to the fresh specimens 
themselves. 

Dr. Hicks writes that — '' The question, first of all, arises, how is a 
single cell to be distinguished from another single cell ? What reliable 
characters are to be fixed upon which can be considered as of generic 
value?" If he propounds these questions as regards the old genus 
Palmogloea, or rather as regards the three genera already quoted, I 
should have ventured to think that my previous paper was an answer 
in anticipation. Though in a diffuse way indeed, I think the descrip- 
tions there given may be found to contain the characters enabling an 
observer to decide to which, if to any, of the three genera, Cylindro- 
cystis, Mesotsenium, and Spirotsenia, a single cell belongs. Dr. Hicks 
asks — " How can we tell whether it be a ^ed form, a separate entity, 
or merely a transitional form of some other growth ?" Again I venture 
to reply, if this question be put as regards the forms immediately under 
consideration, that I should be disposed to say (so far, I think, as our pre- 
sent knowledge goes), that a sufficient answer is, that they each repro- 
duce their like by a conjugative act, thus renewing the species. For, 
inasmuch as conjugation must be looked upon as a true generative act, 
as I regard it, we must suppose that this takes place when the plant 
has reached the end of its existence, and has arrived at the ultimate 
stage in its history — that is when it is at maturity^— each of the conju- 
gal^g pair of cells surrendering individual existence in giving origin, 
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by the union of their contents, to the spore from -which is to be evolved 
the primordial individuals of l^e next generation. 

And this leads to an important point in the argument, bearing on 
the difference of opinion between Dr. Hicks and myself on the^ matter 
immediately in question — ^I mean, the value or import to be attributed 
to the conjugative act, as to which point I feel bound altogether to agree 
with Professor deBary.* 

Dr. Hicks considers it '* merely an act of fosion"-«-»that is certainly a 
brief but true definition of the simple act in itfelf ; but it is not the momt 
operandi of the mere act that is in dispute, but the physiological signifi* 
cancy or import of that act. From his saying that is '' merely an act of 
fusion, not of impregnation,''! I infer that he conceives that it has no 
special significancy. But can a phenomenon which has been going on 
for years and years uncountable, since GonjugataD were — ^restricted, 
with a few exceptions, as it is, to the group so denominated, and the 
Diatomacese — ^be simply accidental, and quite devoid of all significancy ? 
I cannot believe it reasonable to suppose that it should be so. 

I believe that the phenomenon of conjugation can be regarded as no- 
thing less than an indication of a distmction between germ-cell and 
sperm-cell, the humblest manifestation (it may be) of a difference of sex, 
which becomes by degrees more and more forcibly pronounced in the 
higher organisms, yet in none more firmly established, nor more conclu- 
sively settled, and that by direct observation, than in some of the lower 
Algsd, which, by reason of their simple structure, range themselves 
(along with the Conjugatae) in the group of Confervoideae. It may be 
urged, indeed, that the conjugating cells show no so great differentiation 
either in organization, dimensions, or appearance, as do the spermato- 
zoids of those Alg« in which they have been discovered, from the germ- 
ceUs which it is their frmction to fertilize. This to a large extent is 
granted ; but, nevertheless, a certain amount of specialization ctf certain 
conjugating cells in some forms does occur, pointing to something more 
than a mere fusion, without any significance. Indeed, the conditions 
which accompany conjugation in the different fi>rms present a series, in 
their way, almost as varied as do the germ«-cells and spermatozoids of 
other Algae — ^not so pronounced, it is true, but still pointing, I think, to 
an analogy. 

It will be proper, in pursuance of the firgument, to advert to some 
of the varied examples ; but, in the first place, it will be advisable briefly 
to draw attention to certain cases where a true fertilization has been 
proved in other Families, and then to compare that act and its results 
with some of the Conjugatae. 

In Yaucheria there exists a large globose germ-cell, and exceed- 



• ** Uotersuchangen iiber die Familie der CoDJngaten.** 

f '*<2a«'t6r1y Joamal of Microscopical Science/' N. fl., vol. i., p. 18. 



4BCHXB — Oir ''PAUCOaL<BA]f'' AIAiM, 166 

vagly minute^ r&j numerous elongate spennatozoids, both elements of 
the fructification originating in neighbouring specially fonned branches 
of the tubular filament^ these not distinguishable at their first com- 
mencement from one another, or indeed from ordinary branches, though 
afterwards so highly dij6ferentiated. Here the difference in form and 
6i2e between the germ- and sperm-cell is very great, and the resultant 
spore developes directly into a new plant. The difference of opinion 
between observers (Karsten,* Fringsheim, f Dippel]: ) as to the modus ope-^ 
randi of l^e fertilisation in this genus does not seem to bear on the imme- 
diate question; for, whether the "homlets'* (antheridia) actually inoscu- 
late witlithe openings of the oogonia or not, the essential circumstance 
seems to be the union of the contents of the two organs. I certainly 
never have encountered any Yaucheria in which any such inoBculati<m 
of the two oigaus seemed to ^st, and Fringshdm's account appears to 
be die most trustworthy. 

Again, in Sphaeroplea the cell-contents of the very long ordinary 
joint of a particular filament become broken up into a number of 
rounded germ-cells ; and the contents of another ordinary joint become 
l^ken up into an innumerable number of little biciliated subftisifbrm 
spermatozoids, which latter find their way out of their par^it cell, and 
into the cavi^ of tiie joint which contains the germ-cells, dm»igh 
lateral openings in each. The fertilized colore eventually developes 
two <}oats, Hie outer beset with spine-like extensions. Here the diffe- 
rence in size and appearance between the germ- and sperm-ceUs is 
less tjian in Yaucheria, whilst the resemblance of the parent cells in 
which they originate is still greater, being in fajci but two ordinary, in 
no way previously specialized, joints of the filament § 

in (Kdo^nium, varied as are the conditions between monoecious, 
gynandrosporous, and dicBcioas, und^ which liie essential etements con- 
cerned in the reproduction present themselves, there seems to be still 
less difference, on the whole, in form and size of the spennatozotd and 
1^ oogonium themselves, than in the other cases adverted ta 

In <Edogonium ewrvwrn but one speimatozoid is formed in each an- 
tiheridium cell, and, like the ooBpore, it b globular ; and although there 
is a condderable cUfference in size between the two, in this rospect they 
much more nearly approach tiian in the previoudy cited cases — that is, 
tibough of course equally physiologically distinct, they are more nearly 
morphologically equival^it. In (Edogonium, Gkve has shown that the 
oospore in genaination produces, by segmentation of its contents, four 
dai^ter-cells, which become ciliated, and swim away as zoospores to 



* Karsten, in " Botaniache Zeitung," x., p. 86 (1862). 

t Pringsheim, in '*Berichte der Berl. Akademie." 

X Dippel, "Ueber die Fortpflanzung der Yaucheria sessilis" in "Flora,** 1866, 
pp. 481,497. 

§ Gohn, ^ Bericbte der Berl. Akad.," 1855 ; also '^ Atm. des Scieaces Natarelks,*' 4 
Ser. v., p. 187 ; and '* Ann. Nat. Hist.," 2 Ser. viii., p. 81. 
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reproduce the species ;* while for Bulbocheete, whose fructification is 
g3niandrosporous, Pringsheim had previoasly shown that here also four 
daughter-cells are developed from tiiie oospores, which become zoospores, 
and reproduce the plant.f 

These, then, are unquestioned and unquestionable instances of a 
true generatiye act. It would be useless, as regards the subject under 
consideration, to travel out of ConfervoideeB for further illustrative 
cases where a true reproduction is effected by spermatozoids and 
oospores, because we should be imnecessarily receding in the system 
from ConjugatsB. 

l^ow, in the cases which I have just so briefly alluded to, more or 
less varied as may be the accompanying conditions, simple or complex, 
or more or less specialized as may be the accessory organization, the one 
pervading essential circumstance in the phenomenon beyond doubt seems 
to be the material union, the flowing into one, the simple frision, of at 
least two primordial cells. 

Now, what less than this is the act of conjugation in oar Cylindro- 
cistis and Mesotseniimi ? 

It may be, perhaps, answered that neither of the two conjugating 
cells is ciliated, and that they are apparently morphologically equiva- 
lent — that two cells only co-operate, whilst many spermatozoids may 
take a share in the fertilization of a single oospore. I can only say that 
these objections refer to conditions which seem to be in a measure acci- 
dental, and unessential in a physiological point of view. The mecha- 
nism of conjugation, if I may so express myself, does not require the 
special organization on the p^ of the primordial ceUs engaged in the act, 
which are found in Vaucheria, Spharoplea, some (Edogonia, &c. In 
these, greater or less numbers of ciliated spermatozoids are produced — 
ciliated, probably, because they have a distance to travel — often in mul- 
titudes, to insure that some may ultimately find their way to the 
oospore ; whereas in the ConjugatSB two cells about to conjugate lie side 
by side, and are mostly joined by an intervening canal, formed by the 
walls of the parent cells, through which the protoplasmic contents are 
guided, and pass over by means of their own innate contractility, when 
acted upon by the marvellous impulse to coalesce the one with the other. 
Again, as to but two primordial ceUs co-operating in the act of conju- 
gation, whilst many (the spermatozoids) may unite with one (the 
oospore) in the other cases cited, the mechanism of conjugation, if no 
other reason, places a bar to this. I have, indeed, in such free forms of 
Conjugatae as Closterium and Staurastrum, seen three individuals conju- 
gated, forming a single zygospore — ^nay, it sometimes happens in Zyg- 
nema that the lateral processes of two joints inosculate with a single joint 
of a neighbouring filament, three cells thus co-operating in the conju- 

.. * Cleye " lakttagelaer ofver den hvilande CEdogouiams-sporens utveckling," in 
" Ofversigt «f Kongl. Vetenskabs Akademiens Forhandlingar," Stockholm, 1863, p. 247. 
t Pring8heim, "Beitrage zur Morphologic und Systematik der Algen," in "Jahrbiicher 
fiir wisseDschaftliche Botanik/' Band i.^ p. 55. 
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gatiiOB. Theiie^ howeTer, $Mre quite ^oeptionali perhapi evejx abnornudy 
QAWA. But this (grgomeut, even if adduced, t should regard aa quite 
groundless ; as it is, I presume, quite phyaioloigically po^sihje thiit Q^e 
menaatosoid might fertilize one germ-cell. Nay, eyeu supposing that 
il always required the imited co-operatiop of peyeral spermato^oids to 
fertilize one germ->cell of so much greater volume than one of tbems^ves, 
might it not be supposed that, by reason of the more nearly or altctgether 
equiyalent volume of the two conjugating pells, the force or potency 
would be stt£&cient without the co-operation of a greater number, not to 
apeak of the mechanical impossibiH^ in most cases, or of the unnatui^ 
dimenaiona which a ^gospore must assume, if formed by the unio^i c^a 
number of so Qomparatiyely large ordinary cells ? 

Buti even though it be reit^tion of already known foots, in pursu- 
ance of our argument, it will be well momentarily to carry on our exami- 
nation of the phenomenon of conjugation from Cylindrocystis ^ndMeso- 
tenium into other genera of the Family, and briefly to trace some of 
ti^e modifications displayed, and to consider how far they bear upoi^ the 
qneaUQH- In these we find a certain greater or leefs amount of complex- 
ity in ike conditions contemporaneous with, and subsequent to, the act, 
which are so constant in their recurrence as I think strongly to eyidence, 
when WQ consider it, that the phenomenon is by no means ca»ual or 
insignifieant* 

In the first place, in our ^us Uesotsenium, the process pf conjuga- 
tion takes place by a protrusion and simple fusion of the primordial utri- 
cles and contents o^ each pair of cells, the parent cell- wall slipping off 
in the aet, and becoming discarded, and finally dissolyed. The conju- 
gating ceUs lie in a great yariely of positions, and the different sygo- 
spi^res are of course at first of yery varying outUnes ; but eyentuaUy they 
assume externally a subquadrate or elliptic figure, and a proper cell- 
wall^ AgWi in Cylindrocystis mutual lateral processes of the two con- 
jugating cells are put forth, which inosculate, permitting the fiision of 
the cell-contents of e^bf The isthmus between the two gradually 
grow9 wider, until the ^gospore, fiK)m a form somewhat like an H or an 
Z, by«and-l^ assumes a subquadrate outline | eyentuaUy» the walls of 
the parent celja giving way at their suture, and becoming by degrees 
thrown off, tjie ^gosporea having acquired a proper cell- wall. In nei- 
ther gmo§ iim &e ;sygioiipore bear spines. In the germination of the 
aygoappre, in both genera, there are developed four daughter-cells, e^h 
of which becomes l^e prim(»rdial individual of a pew cycle, thu|f repror 
ducing the species. 

JfoWy these cusses^-^thoae of tbie plants in question, which I have 
tjuifi ae briefly alluded tor— »ee»i to present the simplest pon4Jtw>^fif i?i 
which the phmQmenon of conjugation occurs. Jlerethe ponte^t9 of tif^o 
eeUfi^ seemingly moiphologioally equivalent, a^d appe^ently of simila)r 
yalne, become fused into one, outside either parent cpU ; and it i^ at least 
noteworthy t)Mt |the first nBsult of the fusion of the two distipct pri- 
mcvdial cells, as indeed iu all casc^ of conjug^i(m» is the ^r^mtion 
of a new oellnlo^e wall roun4 each zygospore produced by the act; and 

VOL. vi. — D. ft. J. s. 2 a. 



168 THE DUBLIN QUAETEKLT JOTJBNAL OF SCIENCE. 

this is precisely what takes place when the oospore inYaiLcheriay (Edo- 
gonium, Sphaeroplea, &c., becomes fertilized by the spermatozoids. 
Likewise, the circumstance of the zygospore of Cylindrocystis and Me- 
Botaenium producing in germination four daughter-cells has its analogy 
in the same behaviour in the germination of tiie oospore of (Edogonium 
and Bulbochaete — ^which fact tikus, so far as it goes^ seems to point to the 
conclusion that in each they are the result of a similar act. The 
daughter-eells, or primary cells of the following generation, however, 
in each differ in what I should but regard as a secondary and unessential 
circumstance, in that, in (Edogonium and Bulbochs&te, they are for a 
time motile, whilst in the parallel degree of developement of the spore of 
Cylindrocystis and MesotsBnium they are, as always, Btill. 

Examples of conditions nearly as simple are presented by many Des- 
midiacesB, but also conditions more complex are met with in various 
species, to enter into detail here as to which would, however, be super- 
fluous. Many of the zygospores become, as is well known, furnished 
with variously fashioned spine and processes, which circumstance seems 
to me probably to And a parallel in the less developed ones of CEdogo- 
nium echinospermum. As is well known, very varied conditions are to 
be met with appertaining to, and characteristic of, various species. Thus 
the spinous or non-spinous zygospores — ^the simple or variously branched 
spines — ^the orbicular, or quadrate, or characteristically lobed figure of 
the zygospore — ^the relative positions of the conjugating pairs of indivi- 
duals — ^the, so to say, double spore of Chsferium Uneatum — the con- 
jugation following immediately on self-division in Chsterium Ehrenher- 
git, C, Pritchardtanum — the complete and persistent fusion of the parent 
membrane in Hyalotheca dissiliem, Chsterium parvulum — the remote 
outer coat of the spore of Tetmemoms lams, &c., besides minor specialities 
of detail proper to the various forms — all these can hardly be considered 
as the accompaniments of an accidental phenomenon, in itself meaning 
nothing, and destitute of significancy. 

But, in pursuing onward our examination of the conjugative process 
and its resiilts, the behaviour in Didymoprium Qrevillii, in which spe- 
cies, of two conjugating filaments, the cells of one are always the re- 
ceiving — ^those of the other the giving — cells in the conjugative act, leads 
us to Spirogyra, in which these conditions are constant. In this latter 
genus die receiving cell frequently assumes an enlarged and different 
figure, often preparatory to, and in anticipation of, the accession of the 
contents of the giving cell, thus, I think, exhibiting a certain significant 
amount of differentiation. 

In Spirogyra and Zygnema, as is well known, the act of germina- 
tion consists in the inner coat of the zygospore expanding and bursting 
off the outer, and, while extending in lengtii, becoming transversely 
divided by a septum, the lower cell remaining always undivided as a 
" root-cell," the upper becoming the first ordinary joint of the new plant, 
thus differiQg from Cylindrocystis and Mesoteenium. But in this cha- 
racteristic we have to some extent an analogy in Vaucheria, whose ferti- 
lized oospore does not develope daughter-cells, each to give origin to so 
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many new individuals, bat grows at once into a single new plant, uni- 
cellalor, of course, like its parent. 

But, notwithstanding aU these so varied, more or less complex con« 
ditions, it may perhaps be still urged that, after all, such conjuga- 
tion is but the union of the contents of two morphologically equiva- 
lent cells. 

To this objection the conditions in the genua Sirogonium seem to 
afford a valid answer. 

Two ordinary joints of a filament in Sirogonium mutually send out 
short processes, as in Spirogyra, which become united ; thereupon there 
ensues the formation of a septum (similarly to that of the vegetative 
cell) in each of these united cells. In one, this septum, however, unlike 
the septum of a simply vegetating cell, divides the mother-cell into two 
very unequal daughter-cells, the larger of which becomes externally 
expanded. This larger expanded daughter-cell is that one which bears 
the extension joining it to the other opposite conjugating cell, and is 
constantiy the receiving ceU — ^that is, tiie one ultimately to contain the 
zygospore. Its sister-cell — ^the smaller one — ^remains sterile, being shut 
off from participating in the conjugation. The other opposite conju- 
gating cell also becomes divided by a septum into two daughter-ceUs, a 
short and a long one ; but in this instance it is the shorter daughter- 
cell to which the extension joining it to the other conjugating cell be- 
longs, and this cell is in conjugation constantiy the giving cell; its 
sister-cell — the larger one — remains sterile, being shut off from par- 
ticipating in the conjugation. The shorter or giving cell is itself some- 
times again divided into two, one of which daughter-cells is shut off 
from peurticipating in the conjugation* Speedily the contents of the two 
connected cells become increased in quantity and density, so as more 
nearly to fill the cells, quite imlike the sparse pale (yellowish-green) 
and narrow irregular bands formed by the endochrome of the simply 
vegetative cells. The contents of the two conjugated cells now become 
contracted from the cell-wall ; the intervening septum of the tubular in- 
osculated connecting processes becomes resorbed ; the contents of the 
smaller of the two passes over, as in Spirogyra, and becomes formed, 
within that of the other, incorporating with its contents, into a zygospore. 

Here, then, is a conjugation between two cells not morphologically 
equivalent, but which are evidentiy specialized structures. Here the 
giving and receiving cells seem to be as morphologically distinct as in 
(Edogonium curvum^ in which the antheridial cell gives birth to a single 
spermatozoid, not much smaller than the oospore, the main distinc- 
tive circumstance being, that in the latter the fertilizing cell is ciliated, 
making its exit from one, and its entrance into the other, parent cell, by 
an opening in each, whilst in the former neither is ciliated ; and, be- 
sides, the parent cells being apart in the one, and joined together by a 
firm inosculation in the other. 

It being admitted, then, that this case is one of a true generative 
process, the reproductive elements being seemingly well differentiated 
as germ-cell and sperm-ceU, the transition downwards through the va- 
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riotis forms of Oonjugatfld is easy and natural to our Me^otsenitUa and 
Cylindrocystis ; and it seems to compel the admission that thd pfoeesftiii 
aU is a manifestation of one and the same phenomenon, wititi one and the 
'same import. 

But it may be Mther objected, that in many «f the OonjngiatDB 
spores or spore-like bodies very similar to the true zygospores, and 
&om Whi(^ yanug phnts may be developed, are formed ^tltout any 
conjugation at all. However, it seems to me l^t l^se bodied may 
)yeBt a irelationiAiip to Ute ordinary zygospores, the «ame as that of the 
olrdinaty zoospore of <Bdogotoitim and Bulboch»te to the font «obspot«6 
evolved from the feHilized ooftpote ; attd both bear to tfce plants whi(A 
produce theiA $ia analogy similar to that of ^e buds, bnlbib, ^., 
of high^ plants to tiieir seed*. As to the so-dalled ** Aisljefidia" 

gliwaites), •** Astei^phsferia," ** 8peflnatofifph»ria'* (Itrigsohn), «jo., 
ey ti^re most p^babty para^sitic gty>iHihs, and their true nature is aos yet 
not al; all understood. 

But Dr. Blcks intends his queries, first applied to FaSmogli^ea, to bid 
ezt^ded to ceitain true Falimeliacean forms ; and, if appli^ to some 
of the lower fortns of Which, I am free to own that ttiey cannct be •66 
easily anstrei^ed, nor cfan his objections be so readily met. 

Thete Is a point, however, which seems to be otierlooked by Df. 
HictS, «nd a consequent confounding of two apparently essentially h&s- 
tinet groups fallen into. Dr. 'Hidks se^ns to ignore the Family Chiw>- 
codcacesB afe ditftingnished from PalmeUaceB ; thus, forms appertaining 
to <5hrdOcoccfa<jete Are sometimes, as it appears to tt:e, *ndiseiiminate!y 
i^oken of as originating from Some higher plant. Whose ^ndodiTome is 
chlorophyll, and inee v^tsd as !rega:tds Balmellace«. l^ow, in so for fts 
We Itnow, it seems a matter not at all to be expected that such %i twffls- 
formatton should take nlace ; that is, I should be disposed to hold it 
exceedingly imlikely that a chlorophyll-bearing lichen or moss 'tlhotild 
prodtice a phycodhrdme-bearing OlcBocapsa, tmd that too along with a 
chlotophyll-beating Palmogloea. Thus €flceoeap8a poh/dmnctiica sureJy 
belongs to 'Cfhroocoocaceae, and conld not be regarded as proceeding 
from a chlorophyll-bearing lichen. A Gloeocapsa-form may possibly origi- 
nate from a phycochfome-bearing lichen — ^for instance, aOdlema; and 
1 venture to think that in many cases where Dr. Hicks trpeaks ctf Pal- 
mellaceSB, he means to "refer to ChiroococcacesB. Many o(f the forms in- 
cluded amongst the latter, 1 am myself greatly disposed to think, ^cyw 
a considerable amount of insrt^bffity, and may probably be 'btft transi- 
tory or developemental stages of higher plants. But iSien theyntusft, I 
think, at least owe their origin to phycochrdme-oontainingplttrits-'-some, 
for instance, maybe early stages of Scytonemeae. Onthe ottier hand, many 
of the forms seem to be very recognisable, and arefreqnently met with, 
season after season, precisely like their predecessors, and under the 
same circumstances ; and one can often at a glance teH that a certarn 
form under observation is exactly the same thhag ihaft one has seen be- 
fore. But this would not in itself be an argmherit that they may n6t 
be, so to speak, if the phrase be at all admissible, *' altemationB of ge- 
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neratioti" tf isertain Li^hcaifi ot of Sertonemeed. In regard to Pslmella- 
eete, stich genera as Fieurococcus, Gioeocjrstis, and BedmellA, if tbey are 
all nctimlly bat develfspmental stages of li^;her forms, eould at least 
otiginate oidy from chloropliyil-bearing plants. 

Bnt, fttrtfeftr, on tiie <Aiher liand, nwny of the Palm^acean genera 
produce a very definite «tructure, trren what may be called a frrmd, 
and sometimes rery definite fi>rm3 of the indiyidaal e^s themselTes. 
So readily do these specialities strike the eye when once they have been 
Been, that on their recurrence they tire at once recognisable. The ge- 
neric names Apiocystis, SchixochlamyB, Pahnodactykm, Tetraspora, 
Monosfeoma (Ulra in part), Bictyosphflerinm, Oocardinm, Kormospora, 
Kephrocytiam, MischococcuB, AaMstrodesmtis (Bliaphidium), Polye- 
diitmi, Cyfirt»coc<?iis, Dactybcoecns, Characinm, Ophiocytinm, Beenedes- 
mns, Pedm^tram, Coelastrum, Borastrom, EremosphsBra, and many more, 
bU call to mind, in a moment, forms which, some rarely, some fireqnentiiy, 
l^^sent Hiemselves to notice, and maintaining their dwracteristics, 
while &t the same time no true generatiTe process has been discovered, 
reproducing themsrel'vies by diyerse modes o!f cdl'-dirision, by zoospores, 
by ** brood-families,'' &c. They nre abo fbnnd maintaining their 
characters in raiious places 7 and I Hunk it is not readily conceivable 
what raised ttccidental concatenation of circncmstances conM, in «o £- 
verse localities, force a certain supposed gonidinm tjf a li(^)en or apore 
ttf a moss now to develope into this well-defined form, now into that. 
Therefore, if, on liie one irand, such genera perhaps as dhroococcns, 
Glceocapsa, Synec^ococcus, Oloeottiece (in Chroococcaeeee) and Plenro- 
coccns, Gloeocyfftas and Palmella (in Palmellacefe), oeem, from Dr. 
Hicbs's researches, to be in jeopardy, it surely ttppears to me as yet, 
not to speak of our Cylindrocystis, llesotfiemum, tmdfipirotenia, ttatit 
would be -an incautious and too hasty condusion to sweej nway all 
^* PalmellaceaB." Here resemblance is not necessarily identity. 

Br. Bicsks puts isome queries as to ttxe valne of certain -characters of 
ceBs, as affording clues to liieir affinities — ^that is, as to their use in a 
classification. Certainly no one character can in any case be regarded «s 
decisive ; nor is such to be expected. A comlinnafion of aH, however, 
nmkes np a certain tout ensenme, whidi often tells ns ^at it is, at leaert, 
the same form or phase of developement one has seen before. 

Size of the ceUs ? It no doubt Taxies wilfhin certain, often dharac- 
teristic, limits. 

Position of nucleus ? or of a stardii granule or a *' veficle^ ? TOie 
fofrmer is seldom discernible, and it can, on that account, rarely be of 
use ; the latter, how constant and characteristic in certain Desnn^ans, 
and many other Confervoids. 

Disposition of chlorophyll ? This is in certain stages of very many 
forms a most useM character, e.ff., Hormospora, Ophiocytium, Con- 
jugatflB at large, &c. &c. Dr. Hioks, indeed, supposes the case of 
** Zygnema" (properly Spirogyra), m which the contents in conjugat- 
ing lose their spiral arrangement, and become "bomogeneous;*' and 
then 'he says — *' Suj^osing subdivision to take place, ^e contents of 
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the resulting cells would become more or less homogeneous, and thus 
the spiral character lost." But this is not what takes place. The 
spore casts off its outer coat, and the inner one elongates, of which, upon 
dividing, the upper cell becomes the first ordinary joint of a new fila- 
ment, and the spiral arrangement of the chlorophyll is resumed, the lower 
remaining undivided as a '^ root-celL" There is, indeed, more of a cha- 
racteristic uniformity in the disposition of the phy cochrome in the Chroo- 
coccaceae. 

Form of the cell ? This is surely in many instances of the greatest 
value. Dr. Hicks points to the rlate illustrating my own former 
paper as an example of the instability of this character. But I hardly 
thmk it is a conclusive ai^oment against the value of this character 
to regard a plant ia the var3ring phases of its developement, and say 
that, because such differ, that form is of no value. The phases of growth 
should be taken, and the comparison made, at the same point in deve- 
lopement ; for very varied phases may certainly intervene, nor does this 
latter fact seem to me to conflict with my view. The zygospore of 
Fenium Mooreanum figured on the Plate referred to, or indeed that of 
any other Desmid or Conjugate, or that exceptioual phase of MesotsB- 
nium, or the oospore of an CEdogonium, or even the zoospore of 
a Cladophora, or of a Drapemaldia, &c., are not more unlike, after all, 
to their parent or mature forms than an acorn is unlike an oak. 

Dr. Hicks further writes — " The varying forms of their divisions 
show that their form changes very strangely. This is observable in 
almost every Conferva, and the DesmidiesB are good examples." I do 
not quite comprehend this. If a cell of a Conferva or a Desmid during 
division is not actually of the same figure as one fully-grown, surely it 
attains it when the process is completed. If he means that a Conferva 
or a Desmid during the act of division is able to change directly from. 
one form to another, I hold that this is wrong, and that there is no 
foundation for such an assumption. Nay, " the varying forms of their 
divisions" seem rather in themselves to afford more or less useful cha- 
racters. 

To pass on briefly to consider the communication from Dr. Wallich 
which I have just had the honour to read to the Society (vide infra) he, 
while contending for the greater or less instability of the Protophyta, the 
DesmidiesB included, does not, however, make such a demand as that just 
adverted to. I shall, as the opportunily here occurs, venture to add a 
word or two in allusion to Dr. Walbch's communication, referring 
mainly as it does to certain Desmidian forms. I have, iudeed, ere 
now endeavoured to express my own views as fully as I could on this 
point ; therefore I shall not here attempt to dilate at any length on the 
subject, as it would be but repetition. 

In the first place, then, Dr. Wallich alludes to my urging the per- 
sistence of type in the Desmidiacese, because they are more or less constant 
in a given locality. On the other hand, he urges that, unless these cha- 
racters are found to occur under every variety of conditions he cannot 
accept them as evidence of the persistence of type for which I have 
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contended. Now, it seems, at first sight, that it is asking somewhat too 
much to demand that every variety of conditions should produce no 
effect, when it is only under certain conditions that some forms are found 
at all. But he explains that hy " every variety of conditions" he 
means '^ in widely remote localities." It will be admitted, I think, 
that the West, Centre, and North of Europe are widely remote localities, 
yet from these far apart sources the same Desmidian forms have been 
collected, maintaining their special characters. In his lately published 
list of Desmidiaceas collected in Sweden, Cleve,* while he truly enough 
says the specific distinctions are often founded on minute differences, 
states that he never found any difficulty in identifying the forms he met 
with with those of other countries by aid of dried specimens and figures, 
and he enumerates a goodly catalogue. I myself have seen some exam.- 
pies from other parts of Europe. Nay, I may appeal to Dr. Wallich's 
paper on Desmi^aceaa, collected in Bengal,f where he recognises, and is 
able to name from their own special inherent intrinsic characters, se- 
veral of the species belonging to Britain ; thus, not only from still more 
widely remote localities, but under circumstances of climate greatly 
varying from that in which the same species occur here. It is true 
that, in regard to several of the forms which I should be disposed to 
regard as abundantly distinct, Dr. Wallich would often combine several 
of such into a single species, under a common specific designation ; but 
yet this does not militate against this part of my argument : for he 
was still able to identify the forms by their intrinsic characters there 
as here, although he holds a different view frx)m that which I have 
hitherto found myself compelled to adopt, as to the value of those 
characters. 

Dr. Wallich thinks, " that in these forms such differences as the 
number of indentations, the acuteness or obtuseness of the teeth, the 
number of spinous processes, and so forth, indicate mere accidental varia- 
tions." But these very characters, thus succinctly recapitulated, accord- 
ing to the degree and mode in which they are presented, are amongst 
the most available holdpoints for the discrimination, not of species alone, 
but also of genera. In what does a Micrasterias differ from a Euas- 
tmm, a Staurastrum from a Gosmarium, &c. &c., but in the mode 
and way, the degree and extent, in which these characters, and charac- 
ters such as these, are presented — ^not to speak of the various forms 
within those genera which Dr. Wallich goes so far as to allow are 
really good species. Dr. Wallich, for instance, calls such forms as 
Micrasterias rotata, and, M. denticulata^-MMstrum didelta, and £!, an- 
satum — as in each case but varieties of a single species, &c. Why admit 
certain denticulations, and incisions, and processes, aud lobes in these 

* Cleve: '^Bidrag till Eannedomen om Sveriges sottvattensalger af familjen Des- 
midies," in ** Ofversigt af Eongl. Yetenskaps-Akademiens Forbandliogar;" Stockholm, 
1865, p. 481. 

t *' Annals of Nat. Hiat.," 3rd Ser., vol. v., pp. 184, 273. 
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fonna to be good specific marka, and then arbitrarily stop short; and disal- 
low other characters of the same nature possessed by one of the disputed 
forms, and not by the other, and which each refuses to lend to the 
other, and say they are of no Talue-^-although, so ^ as we know, the 
species depending on them can be recognised wherever the two forms are 
found in various countries of Europe^ and in Bengal? 

Dr. WaUioh belieTes that ** such differences indicate mere acci* 
dental varieties, handed down, no doubt, firom parents to progeny in 
the same locality, so long as physical conditions remain the same." If 
certain external physical conditions be the cause of such minor indivi- 
dual characters, and if dissimilar conditions will cause their oblitera- 
tion or transference, how is it that, under aU conditions in which 
M%cratUna$ rotaia and M. dmtictdata (for instance) present themselves, 
they maintain, at least so far as we know, their own ultimate charac- 
ters ? With us here they are both about equally common in their own 
localities. It is dear that the greater number of subdivisions of the 
former, its larger middle lobe, its more acute teeth, its greater si«e, &c., 
give it no advantage over the latter in the '^ struyrgle for Ufe," 
although botiii have tb» preponderance in numbers (in whatever the ad* 
vantage may consist) over certain other weU*marked allied fbrms. I 
think it seems to follow from Dr. WalUch's statement of his views, that 
" natural selection" must in his opinion fall into the back ground so 
&r as these organisms are concerned; for, according to him, characters 
derived from parents, however seemingly inherent here, most at once 
succumb to varying surrounding physical conditions. 

Dr. Wallich says that the onus prohandiy as regards that side of the 
question against which I contend, does not lie with those who think 
with him ; but *' that it is sufGlcient to show a fair number of cases (as, 
for instance, in the genus Micrasterias) in which un<]^uestionable inter- 
change of t^ose characters is to be met with, which b^ Ealfs and 
others have been seized upon as indicative of a distinct origin." Dr. 
WalLich will, I hope, excuse me if I still hold that such cases have not 
yet been shown in the established species of Micrasterias ; and that those 
** interchanges of characters" are founded upon assumption of what it 
is presumed might be, rather than what is. I venture to hold still 
that the interchange of characters between the various species of Mi- 
crasterias (I do not, I need hardly say, restrict myself to that genus, 
but rather mention it as an example) has yet to be demonstrated, I 
venture likewise aa yet to hold that the admission of some forms ajs 
species, and others not less well marked as varieties, in this Family (J 
do not now, of eourse, refer to Protophyta in general), is, on ihe whole, 
altogether arbitrary; and I, for one, cannot refuse to go the lengUi 
that Nature seems to me here to go, and admit as species all those ulti- 
mate forms which seem to be constantly distinct, keeping their ulti- 
mate characters to themselves ; and each of which, by its own idiosyn- 
craeies, one can at a glance perceive is the very same identical pLaat 
which, described or undescribed, one encounters more or less rarely or 
frequently in its own suitable localities. 
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It will thus be seen, while I venture very deferentially, and with 
the highest respect, to differ on points in relation to some Proto- 
phyta from Dr. Hicks and Dr. WalHch, that there are others on which 
I cannot but agree as yet with both observers. Nor does it seem to me 
that the views here put forward conflict with those I ventured to ex- 
press in my paper read to the Society last Session, on an amoeboid state 
of Stephanospheera, as regards the perhaps in individual opinion de- 
bateable, but as I still hold by no means actually convertible, lower forms 
of animal and vegetable life. Because some organisms are not always 
what they seem to be, inasmuch as in the course of their development 
they may submit themselves to several apparently more or less diver- 
sified phases, whilst others (as our Mesotaenium and Cylindrocystis) 
seem to be in this respect more restricted, is not, I think, in either 
case an argument that Protophy ta, or even some Palmellacese, may not be 
subject to specific limits, not to speak of a change from one kingdom 
to another. With Dr. Hicks I must indeed wholly coincide, that in 
the study of the Protophyta it is especially desirable that the history of 
each be, as far as possible, made out, in order to discover the mature 
forms, and to trace out the seeming changes through which they may 
pass ; but is not this, after all, in other words, to endeavour to find 
out what are the species and their limits, and to learn to discriminate 
between them ? But, assuredly, were all this known, many spurious 
" species" would have to be erased, at least among certain types. But, 
whatever phases they may run liirough, they at least must revert 
eventually to the parent or type-form ; for the same forms turn up and 
vanish again and again, and season after season, each in its own kind 
of situation or habitat ; and it seems more reasonable that we should 
suppose — ^be the intermediate phases what they may — that these would 
naturally begin and end their cycles in themselves, than that all the 
many well-defined types and well-marked forms, some more and some 
less frequently recurring, included under " PalmellacesB," should need 
constamt recruiting by the transmutation of lichen-gonidia and moss- 
spores. Perhaps the truth on some of the questions lies in the mean ; 
but, be it as it may, I trust I am not too firmly attached to the views I 
have tried to express not to relinquish them on good evidence. Mean- 
time, in the words of Dr. Wallich, I at least hold with him, that—** In 
science, as in governments, truth can never be arrived at on a large scale 
unless under the pressure of an opposition." 



Mr. W. Archer prefaced the foregoing paper by reading an extract 
from a letter addressed to him by Dr. G. C. Wallich, F. L. S., on the 
subject of the value of Characters in Protophyta, more especially in 
Desmidiacese. Mr. Archer explained that Dr.Wallich's remarks therein 
were in reply to observations of his own in a paper read before the Na- 
tural History Society of Dublin on the 4th of December, 1863, entitled 
'* Observations on Mtcrastertas Mahahuleshwaremis (Hobson), and on 
VOL. VI. — n, Q. J. s. 2 B 
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Doddium pristid^b (Hobson);"* and that Dr. "WaUick, hia^^g done him 
the honour to write him a letter containing a surtunaiy df his own viewd 
on the subject debated in the paper referred to, had requested him td 
read the same to the Natural History Society. The following is tiie 
extract, reference to which is made in the preceding paj)er :— ^ 

'' Pray do not for a moment think me inclined to take amiss any 
dilBerences of opinion on scientific matters. Ev^ery one has a right to 
judge for himself; and in science, as in governments, truth can never 
be arrived at on a large scale unless under the pressure of an opposition. 
Besides-, the question of specific limits is still in its infancy ; and those 
who cling to permanent specific types are most fdlly justified in crying 
out for the amplest proofs before relinquishing their ground* You know 
of old that I am for no such permanence, but believe that lean trace at 
every step more and more conclusive evidences that there esdsts a con* 
Btant tendency to niodification by external influence. 

" The point at which you and I divei^e is that at which we form 
our estimates of the value of characters. You maintain that certain 
characters, because they are more or less constant under the same con- 
ditions — ^that is, in a given locality — afford evidence of persiBtence of 
type. On the other hand, I hold they cannot be accepted as evidence 
of this persistence unless they can be proved to occur under ev^y va- 
riety of conditions — that is, in widely remote localities. I speak from 
experience, when I say that many — ^very many— of the assumed species 
of Protophyta and Protozoa are identical — -the distinction on which their 
separation has h^etofore been based being entirely the result of the ac- 
cidental conditions under which they have been reared. 

** In the DesmidiacesB, to which you direct attention more particu* 
larly, it appears to me that such differences as the number of indenta* 
tions, the acuteness or obtuseness of the teeth, the number of spinoua 
processes, and so forth, indicate mere accidental variations, handed 
down, no doubt, from parent to progeny in the sariie locality so long aa 
the physical conditions remain the same ; but nevertheless not to be re- 
garded as constant, or as impressed on the organisms o^tniWo as an inte- 
gral feature in their physiological constitution. 

** It should be borne in mind that the oniMprdhandi does not rest in 
every example on tliose who think with me, but that it is quite auffi- 
cient that we show a fair number of cases (as, for instance, in the genua 
Micrasterias), in which unquestionable interchange of those characters 
is to be met with, which by Ealfs and others have been seized upon as 
indicative of distinct origin. For such cases prove that the law which 
it is assumed governs the limits of species is no law, but only a condi- 
tional direction, holding good only so long as the surrounding condi- 
tions continue the same. 

** If, however, the object in view in defining vmeties under spe- 
cific designations is merely to render the identification of similar 

* " Proceedings of the Natural History Society of Dublin," vol. iv., Part 2, p. 79. 
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ferms more easy, I have nothing to say against it beyond this, that I 
should be loth to have to make up the lists even as they stand now, and 
firmly believe it wiU be an impossibility for the coming generation of 
naturalists to do so at all." 



XXIII. — ^Oir EoHiiroBHTNoairs pobsiobks. By Johh Babxxr, M. D., 
F. R. C. S. I., M. R. I. A., F. E. G. S. L, aitd A. MACALrsnsB, 
L. K. Q. e. P., L. B. C. S. L, F. R. G. 8. 1. 

[Read before the Natural History Society of DubUn, June 2, 1865.] 

This animal is so rare — so seldom, too, is its usual host or living resi- 
dence examined, and so remarkable is it in its form and structure — ^that 
no apology is needed for presenting it to your notice, even had it been 
veil described before. The figures of it in the best references are but 
copies of one another, and unlike our animal in some respects. The 
Echinorhjmchi are acanthocephalic Entozoa ; and their name, although 
it graphically illustrates their chief feature, does not accurately repre- 
sent the structure. Perhaps Falcatorhynchus would be more appro* 
priate. We must congratulate ourselves that we are not the host of 
such a monster, with such a formidable proboscis as has been well re- 
presented in the diagram by Dr. Macalister. Let us not boast, how- 
ever ; speciesof Echinorhynchus have been found in the Simiadse, in the 
Inuus syhawus^ and Midas rosalia ; and we do not know how soon they 
may be discovered in us in these days of animal progression. The spe- 
cies of Echinorhynchus already known number upwards of a hundred, 
and are chiefly found in birds and flshes, although they have been re- 
eognised in all classes of vertebrate animals. One of the largest, E. 
gigoBy inhabits the hog, and sometimes attains the lengtii of a foot M, 
porrigens is seldom more than six inches long. The specimens on the 
table are not more than two inches and a half, but these have been 
much contracted by the spirit of wine in which they were preserved. 
This species is said to inhabit the Eider Duck (Anas moUissima), as well 
as the Balanoptera rostrata (lesser rorqual whale) — ^a specimen of which 
has lately undergone a carefiil examination by Drs. Carte, Macalister, 
and myself, at the College of Surgeons. John Hunter was, I believe, 
the first to direct attention to this animal, and subsequent authors have 
derived their knowledge either from him, or from specimens in the 
Berlin collection, preserved by "Walter, and described by Rudolphi. The 
Echinorhynchi are venniform, often curved on themselves, marked 
wjth tolerably regular transverse folds, and have a retractile proboscis, 
armed with recurved hooks. They have neither mouth nor intestinal 
canal, possess a nervous ganglion, and are of separate sexes. The spe- 
cimens before us were found in the duodenum of the whale (Walter 
states that the specimens put up by him were in the jejunum), and their 
presence was well indicated by large fleshy papillsB, which were found 
prominent in the mucous membrane of the intestine. The openings of 
th^ese papilUs were aU directed downwards in the course of the intes- 
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tine, and led to a tubular cavity, situated obliquely between the mucous 
and muscular coats, in which were contained the head and a considera- 
ble part of the entozoon, and also some whitish grumous matter. One 
of these papillae is shown opened, with the animal in situ, in the spe- 
cimen before you. The specific name porrigena has been given from 
its capability of being stretched, which, from its wrinkled appecu^nce 
in the intestine, it well deserves. Sometimes half the length of the 
entozoon was concealed in the tubular cavity, which was generally an 
inch long. The Echinorhynchua porrigens maybe described as con- 
sisting of three distinct parts — the head or receptacle, the neck, and 
elongated body. We shall merely direct your attention this evening 
to the first, an enlarged diagram of which is before you. It consists 
of a fleshy body of a double conical form, very wide at its thickest 
base in proportion to its length; from one of the truncated apices 
of which protrudes a conical, nearly cylindrical, proboscis, armed 
with an array of hooks, as you will see in the microscope. We have 
reckoned about twelve rows, each row consisting of ten or twelve 
hooks, set obliquely so as to effect a spiral arrangement. They are 
hollow at their base ; and the lower rows are imperfect, or not de- 
veloped in growth. This formidable proboscis is retractile, and it 
is generally found in a retracted state. Rudolphi states that he 
was not able to effect its protrusion; we, however, did not find 
much difficulty. From its armature and shape* one might suppose that 
in retraction and protrusion it was turned inside out, Hke the finger of 
a glove ; but we have seen specimens half protruded, and they were 
not reversed, but drawn directly within a circular muscular collar. 
This proboscis is retracted by longitudinal bands of muscles situated in 
the receptacle, which also contains other important organs, which it 
would be tedious to dwell upon in this abstract. The neck is very 
thin, and at its commencement smoother than the body, with which it 
is continuous, without abrupt termination. The body is very deeply 
wrinkled, these becoming more transverse towards its truncated extre- 
mity, where it undergoes a slight constriction. 



XXIV. — On the Anatomy of Ascaeis (Ateactis) dacttlubis (Rud.). 

By Alexandee Macalistee, L. R. C. S. I., F. R. G. S. I. 
(Plate II.) 

[Read before the Natural History Society of Dublin, June 2, 1865.] 
As the attention of the members of the Natural History Society of 
Dublin has been of late directed to the consideration of the group of 
Entozoa, I think it might not be uninteresting to communicate a few 
anatomical facts with regard to the structure of a species of intestinal 
worm, which has lately fallen under my observation. While engaged 
in examining the anatomy of Testvdo Grceca, I was surprised to find 
that the alimentary canal in all the individuals which I dissected was 
filled with worms in large quantities ; in fact, that Entozoa constituted 
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more than half of their contents. Of these there were several 
species; but that which was most numerous was the small, white, 
usually straight, somewhat shuttle-shaped Ascaris dactylwrisy first 
discovered by Bremser, and named by Kudolphi. The species is de- 
scribed by the latter naturalist in his ** Synopsis Entozoorum," as ** As- 
caris dactyluris capite nudo, corpore utrinque sequaliter attenuate; 
Cauda foeminse longa subulata, maris apice brevis obtuso depresso an- 
tequam spicula passim substantia passim egressa vasa in vaginam 
fimbriatam."* In his subsequent description he refers to it as being 
found in great abundance; he obtained '' multa millia specimina ut 
maximas faecum pars iisdem constaret," exactly according with my own 
experience, as stated above. He likewise describes it as being from 
two to two and a half lines long, with a three-valved head ; a straight 
narrow oesophagus, which is longer in the male than in the female ; a 
Bubglobose stomach, and elliptic oblong ova, each with a large and 
obversely divided nucleus. There are several points of greater or less 
importance which he has omitted in his description ; but, on the whole, 
these characters are very distinct. Dujardin, in the Appendix to his 
work on "Intestinal Worms," refers to this animal, and states his opinion 
that it should be separated from the genus Ascaris, on account of its ob- 
scurely bi- or trilobate mouth, and its unequal spicula. He does not 
enter into any farther details respecting its structure, but expresses his 
regret at not having been able to fulfil his original intention of tho- 
roughly examining its internal organization. A few notices of this species 
likewise occur in Siebold's '* Anatomy of the Invertebrates;" but, with 
these exceptions, I am not aware of there being any special anatomical 
description of this creature extant. 

The specimens which I have been enabled to examine are whitish 
in colour, mostly straight, though at times a little curved at the distal 
extremity, and measuring, as an average, about two lines and three- 
fifths in length — ^the range being from one line and a quarter, as a mi- 
nimum, to five lines as a maximum ; the breadth in the centre varies 
from one- tenth to one quarter of a Une, and in some of the largest ex- 
ceeded that amount. The males (Plate II., Pig. I), which are very 
much fewer than the females (at least among those that I examined not 
one in fifty was a male), are much smaller, and average in length a line 
and seven-eighths ; they are more curved than the latter, and sometimes 
exhibit a partial dorsal constriction at the jimction of the anterior and 
middle thirds. The females (Plate II., Fig. 2) are usually about two 
and a half to three lines in length. 

The integument is transparent, chitinous, wrinkled transversely, or 
annulated; but this appearance is not always distinct in recent specimens, 
or in those kept in aqueous solutions. When, however, they are immersed 
in any dense fluid, which will cause a rapid exosmosis, the animal be- 
comes slightly shrivelled, and the annulations are then seen with the 
utmost clearness. When placed in spirits of wine, the integument be- 

* Xof. ct7.; pp. 40, 272. 
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oomes firmer^ and less traaspftrent, aad the ammlations also seen with 
considerable distinctness; a few longitudinal strisB are visible on the 
outer layer, but they do not seem to be regular in their position or ar- 
rangement. Towards the taU a considerable number of distinct oblique 
lines are occasionally seen, radiating from the anus to the dorsal aspect, 
but they do not seem to be deeper than the superficial tegumentary 
layer. They commence at the ventral line, and extend symmetrically 
on either side of it towards the dorsal surface, but stop short of the 
middle of that aspect. Two lateral lines (Fig. ^, o) can be traced with 
great facility, commencing narrow at the head, widening slightly in the 
centre, and passing backwards to the posterior extremity, or tail, 
where they also taper a little* and end near its tip by gradually dimi- 
nishing ; but whether these lines be muscular — ^as Eudolphi thought — in 
other species of Ascaris, or vascular — as supposed byEberth — or nervous, 
as imagined by Cuvier, Willis, and Cobbold, I could not even conjecture 
in such a minute species ; they appear to me, however, to be most pro- 
bably extensions of the integument inward, or lateral involutions pro- 
longed into the thin subjacent longitudinal muscular lamina. These 
Hnes appear to be made up of longitudinal strisB, with dark granules in 
their intervals. Anterior and posterior Hnes are also visible, but less dis- 
tinct in general than the lateral. The tail is very variable in shape ; in 
the female it sometimes is short, and rapidly acuminated; in other speci- 
mens it is long, attenuated, and occasionally even uncinated at its extre- 
mity ; near the tip small papillary elevations are obvious, and in some 
individuals give an obscure appearance of serration to its margin 
(Plate II., Figs. 2, 4, 5). The tail of the male is much shorter, blunter, 
and more rapidly narrowed to its rounded end, which is more bevelled 
on its ventral than on its dorsal aspect, to accommodate the masculine 
organs of reproduction. 

The head presents three tubercles, which are nearly equal in size ; 
but these are not so distinct as they appear to be in other allied species ; 
they exhibit several small irregular granulations on their inner or oral 
aspect On using gentle compression, I was able in several individuals 
to see a fine, slightiy curved tube projecting between the three tuber- 
cles (Fig. 2, a) ; this, I think, is similar to the tube referred to by Bremser 
in other species of Ascaris, which he takes to be the true mouth, but 
which appearance Wedl considers to be due to the protrusion of the 
everted lining of the cleft proboscis. Through it I was enabled to 
evacuate, by gentle pressure, currents of granules from the oesophagus. 

In a few of my specimens two lateral al8B exist— one on either side of 
ihe head ; but this appearance seems rather ujacommon, as I could only 
find it in about eight per cent, of the examined specimens (Fig. 3). Wh^i 
present, these wings commenced immediately outside the tubercles by a 
raised or prominent circular collar, behind which the flat, slightly 
wrinkled alsB start, and extend backwards and outwards for a short 
distance, when they rather suddenly contract until their margins be- 
come continuous with the wrinkled integument. Though this appears 
the usual disposition of the wings, it is sometimes depaited from, as in 
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one individaal I saw the wings extending down the anterior part of the 
body for a considerable distance, and gradually diminishing, until they 
were lost about half a line behind &e head. In one case, also, the 
naked snbglobose head was united to the trunk by a narrow neck, 
which was bordered by a slight ala. These variations show, I think, 
how little these appendages p&r «« are to be valued as marks for the 
distinction of species. I could not associate their presence with any 
conditions of age or sex; for, though I only saw them in females, they 
were by no means frequent in that sex, and seemed completely irre- 
cpectiye of youth or maJturity. 

From the ^ead the oesophagus passes backwards, and is variable in 
position and length. It is usually curved, with its concavity directed for- 
wards, and it forms about oioe third of the entire diameter of the animal's 
body; it is not, however, uniform in calibre; for in some individuals 
it exhibits slight o<»i8kictions, while in others it is dilated into shal- 
low pouches ; its cavity seemed to be like that of other Ascarides, rafiier 
triquetrous than cylindrical, and its walls were marked with longitu- 
dinal striae ; but whether these were due to muscularity or no I could 
not positively pronounce, though from the thickness of the coats it is 
most probable that it is a muscular tube. As remarked by Eudolphi, 
it is much longer «id straighter in males than in females, and varies 
from one-third to one-tenth the length of the entire body, being shortest 
in those females which were crowded with eggs, and longest in the 
adult males. Its lower end, after a slight constriction, becomes sud- 
denly dilated into a globose stomach, called by Eudolphi the proventri- 
culus, which is very thick in its coats, and filled with a greenish coloured 
mass ; its cardiac orifice (Fig. 2, <£) is rather narrow and constricted, while 
the pyloric aperture is wider, and when compressed seems somewhat val- 
vular — ^the granular contents passing more freely from the stomach to 
the intestine Ihan in the contrary Erection. In some individuals this 
cavity was perfectly globular ; in others it was slightly conical, and flat- 
tened. Its usual shape is that of an oblate spheroid, to the poles of 
which the 08sox)hagus and intestine are attached. A similar globose 
OKvitj m Asearis infecta is described, under the name of gizzard, by 
Dr. lieidy.* From the inside of the body wall three or fomr apparently 
solid curved processes pass to the wall of the stomach, and serve to sus- 
pend it in the animal's body cavity. The intestine commences by a clavate 
Natation, which gradually narrows, and passes in almost a straight 
course back to the anus, which is a slit-like orifice, situated a little in 
front of the taiL Shortty before it reaches this point the gut exhibits 
a slight enlargement, below which the narrower, sub- cylindrical or 
pyriform rectum turns off at an obtuse angle, and terminates the canaL 
Around the constriction, which marks the origin of the rectum, are ar- 
ranged four small pyriform sacs (Fig. 1 »; and 2, ff) — one in front, one on 
either side, and one posteriorly — granular in appearance, and having 
their narrow peduncles, or necks, continuous with a duct (Fig. 2, »), 

* " Smithsonian Contributions," Part 5, p. 43. 
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which opens into the gut immediately above its termination. This 
duct was much more distinct in the females. In one specimen a spur 
(Eig. 2, h) was seen distinctly passing backwards to the body wall from 
the anterior extremity of one of the ceeca. Concerning the nature of these 
bodies we may hazard several conjectures ; they might be the representa- 
tive of such a compound or branched alimentary canal as is found in other 
Entozoa and in Annelida, or they might be special secreting organs. "With 
regard to the first part of these theories, it is known that intestinal ceeca 
do occur in other species of Entozoa. Mehlis* describes several of these in 
various species of Ascaris ; and Leidyf figures a large caecum in Thelasto- 
mum appendiculatum. In these, however, the diverticula arise high in the 
digestive tract, near the point of junction of the stomach and oeso- 
phagus, and open directly below the oesophageal constriction, which 
is far from being the case in the subject before us. Their granular na- 
ture, narrow necks, and constant low position, as weU as their number, 
and the length and distinctions of their ducts, have led me to thin!^ 
that they might, perhaps, be organs of excretion, mayhap the earliest 
traces of renal organs in the animal kingdom. J It may be remem- 
bered with regard to this, that the presence of distinct secreting glan- 
dular organs in Fematoid Entozoa is no new fact ; for Professor Owen 
has described salivary caeca as existing in Crnathostoma actdeata. Other 
glands have likewise been described, which I wiU notice more par- 
ticularly hereafter. From the sides of the intestine below these caeca 
fine lateral threads pass off, and are lost on the body wall above the 
anus ; these seem to suspend the gut and the caeca, and might be named 
retinacula. 

The nervous system, if any existed (which we may suppose to be the 
case from analogy), completely eluded my reach. There are, as I have 
before stated, dorso-ventral Unes, and in some individuals the ventral was 
much the larger and more distinct It may be nervous in its nature, 
but presented no distinct character by which I could recognise it as 
such. 

On the ventral aspect of both sexes, corresponding to a concave and 
well-marked sinuosity or depression of the superficial abdominal line, 
a very small bilobate aperture was visible on the body wall opposite, 
or a little above the level of the upper dilated end of the intestine ; in 
one or two, however, it was much below this point. Erom this a small 
tube (Fig. 1, e; and 2, m) passes for a very short distance inwards, and then 
gives off four small prolongations, two of which pass forwards, and are lost 
in the anterior part of the lateral lines, while the other pair pass back 
into the posterior portion of the same lines, where they expand into very 
small dilatations (Figs. 7 and 8), beyond which they are not traceable. 
It was with very considerable interest that I detected this structure, 
which is similar to that described and figured in the Appendix to 



* "l8i8,"forl831, p.91. 

t " Smithsonian Contrib.," Part 5, p. 49, Plate VII. 
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Bagge's ^^ Bissertatio de Evolutioiie StrtmgyluB. tmriefdoi^^^ imd 
wMek has been tcaQed by Diesing in other Nematodes. M-ehlia* de« 
scribes a skniliar organ as existing in Sirongylus hypostoma-y boA ima* 
gined he saw it passing as fex forwards as the mouth, in which he 
tiiought that it terminated ; but this error was corrected by Yon 
Siebold; and in many of my specimens the character of the external 
foramen iS: seen with extreme clearness. This undoubtedly is a glan- 
dular oxgall, but of what nature it is hard to say. Mehlisf has put 
forwaard a not improbable hypothesis regarding its use, and imagines 
that it pours out an irritating secn^ion, which stimulates the wdl of 
the interne of the host, and so causes it to pour out an- increased 
amount of pabulum for the animal's wants : such may be the case, but 
we have no evid^ice on the subject. It might perhaps be a rudimoitary 
w»t^-¥asoular apparatus. 

Enveloping in its convolutions the intestinal cimal in tibe female^, a 
tortuous elon^ted ovarian tube can be traced (Fig. 2, h)\i usually single, 
though in three of my specimens I found it to be double. It ccnmnences by 
a narrow, but not veiy sharp^pointed, extremity, whi/ch is apparently at- 
tached slightly to the deep surface of the body wall^ near tiie. lower end 
of the OBBoj^agus ; fpom this point it courses tortuously, measuring 
when extended twice or three times the length of the entire body of the 
animal. At its eommenoem^it it contains a finely granulaa*, ahnost hon»>* 
geneous mass, wlach shortly becomes consolidated into oval vitelline 
masses, which soon (Fig. 2, k), at a ranall and very imperfectly marked 
dilatation in the tube, become perfect ova of a narrow eldiptic shape, com- 
posed of a dark granular, at first obscurely divided vitellus, which oeou'^ 
piea one half of the bulk of each ovum, and is snrrouiuledby a transparent 
albuminous fluid, enclosed in a hard casing or shell. These ova are 
arranged in a ^ngle row in t^e lower or uterine portion, of the oviduct; 
and oecasionally £rom a rupture of this tube they may be seen fiioatin^ 
]feee in the body cavity of the parent. The perfect ova are not so nu- 
merous as they are described to be in other species of Ascaris. I have 
Ibund them to range between twdve and flity-flve in number. The 
uterine tube, or oviduct, terminates at a small, round, oblique opening- on 
t^e ventral aspect of the animal, and usually at a point midway between 
the stomach and the anus (Fig. 2, l)^ In case the oviducts be double, they 
coalesce shortly before they arrive at the vulva. Siebold refers to th» 
opening as being a transverse sHt, with swollen margins ; but it certainly 
seemed to- me to be roundish (Fig. 6), and bordered by a slightly pio- 
nnnent 1^ or margin, surroundied by a sulcus* The coats of the dn^ft 
thicken, and the cavity contracts immediately before it ends at thier 
aperture. When some of these females were left immersed in wat^ 
for a week, the ova commenced to become developed* At first the eggs 
were filled with finely granular^ irregularly divided vitellus, which 
soon regularly segmented. Its first stages of segmentation eaeaped myv 

• Loc. ciu, p. 49. t ** IsiB," 1831, p. 81. 
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observation; and many ova presented six, nine, or more globules of the 
parted yolk when first I examined them (Figs. 9, 10, 11). Soon the 
mass became finely granular, and Msumed an elliptical shape, which in 
some became curved or arcuated. The two extremities then begin to be 
differentiated, and from the posterior end a lateral turn or projection 
extends, at first short, but soon considerably elongating, until it becomes 
remarkably like the tail of the adult, twisted to one side (Fig. 12). The 
anterior end becomes blunt, and somewhat flattened, and no granules 
appear in it. At this stage in some of the more perfect a moniliform 
thread appears to pass down the centre of the body from the mouth 
to the root of the tail projection, forming the primitive trace of the 
alimentary canal (Figs. 13 and 14). I was not able to observe the deve- 
lopment of the reproductory apparatus ; but it is probable that it does 
not appear until the young animal has become liberated from its shell. 
All the changes which I have noted took place inside the oviduct of the 
mother ; but I also observed ova floating in the surrounding fluid in 
' similar conditions of development. 

The male sexual organs are made up of —first, a testis — tubular, and 
elongated, but not so long as the ovary ; this begins small, and rapidly 
thickens, until it rivals the intestine in size (Fig. \,d). This is at first 
filled with an indistinct granular material, but afterwards contains more 
perfectly elaborated spermatic fluid. These tubes are not easily unra- 
velled ; and in some males (probably those which are immature) the 
whole glandular mass appears as though it were a lobulated indivisible 
structure. Near the posterior extremity of the body the testicular tube 
ends in a large, dark, rough, bilobed seminal vesicle (Fig. 1, e), which 
lies on the ventral surface of the intestine, and sends off below a narrow 
duct (Fig. 1, ^) to the root of the intromittent organ. In front of the 
blunt bevelled tail projects the spicula — a slightly curved body, with a 
pointed pen- shaped extremity; half of it is included in a canal in the 
animal's body, from which it passes by a small opening, whose smooth 
projecting margins overlap its sides for a short distance (Fig. 1, A). 

A little in front, and to the side of the large spicula, a smaller one 
is seen, much more acute, and communicating with the spermatic vesicle 
by a small canal. This second smaller organ did not escape the atten- 
tion of Dujardin ; and it was noticed by that naturalist as a character 
marked enough to separate this species from Ascaris, and to elevate it 
into a genus by itself. To this distinction I think we will be able to 
confirm its claim after our careful examination — ^first, on account of 
its unequal spicula ; secondly, from its rudimentary caecal secreting ap- 
pendages ; thirdly, from the comparative indistinctness of its oral tu- 
bercles ; and so, following the great French helminthologist, I think we 
are justified in naming it Atractis dactyln/ris, 

I cannot close these remarks without taking the opportunity of 
recognising my obligations to Dr. John Barker for his invaluable assis- 
tance in the course of my investigations, in verifying from indepen- 
dent observations almost all the results which I have tabulated in 
this paper. 
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XXY. ^NOTES ON THE FoUATION IN THE GnEISS AND SCHIST OF YaB- 

CoNNATJGHT. By G. Henkt Kinahan, Senior Geologist of the Geo- 
logical Survey of Ireland. 

(Plate IV.) 

[Read before the Royal Geological Society of Ireland, January 10, 1866.J 

The foliation in the metamorphic rocks of Yar-Connaught seems gene- 
rally to follow some variety of lamination, and rarely the cleavage 
planes ; I shall, therefore, first copy from my note book the places in 
which it may follow the cleavaga 

A little north of Lough Seecon {Oalwayy ^^\* " the foliation is 
slightly oblique to the bedding, and seems to follow the cleavage planes." 

In the stream, a few yards west of Knockbane gate {Galway, ^), 
** the foliation in a bed of schist is slightly oblique to the bedding, and 
seems to follow the cleavage planes." 

Keerauntoole (Gahcat/, ^/), about half a mile due north of Lough 
Adrehid, *' the foliation generally follows the lamination ; but in one bed 
of schist it seems to follow the cleavage planes." 

Curraduff West {Galway, '^), **in the stream south of Captain 
Tracy's Lodge, in a bed about five feet thick, there is a foliation oblique 
to the bedding ; and, as the rock is more a schist than a gneiss, perhaps 
it may be the cleavage planes that the foliation follows." 

The foregoing are the only instances which I find id my note book ; 
and though in each of these places I believe that the foliation coincides 
with the cleavage, yet in no place would I be quite certain, as it might 
be the oblique lamination that it followed. 

Oblique lamination is usually common in grits and sandstones, and in 
the gneiss of Yar-Connaught oblique foliation is common. I shall men- 
tion a few instances. 

In the townland of Derryeighter (Galwaf/y ^^), a little south of 
Knockwaumnamoe, the foliation in the gneiss is oblique ; a sketch of 
this will be found at Plate IV., Fig. 1. In the townland of Doon 
(^Galway, ^^) part of six beds were sketched, in three of which the folia- 
tion was oblique (see Fig. 3). The highest bed in this sketch is meant 
to represent a Porphyritic Granite. Fig. 4 was taken near this place ; 
it shows doubly oblique foliation in one bed. 

Fig. 5 is a diagrammatic section of a cliff a little east of Letter 
Lodge {Galway, ^^); the general rock thereabouts is a foliated Granitic 
Porphyry ; but in this place there is a vein of green gneiss, consisting 
of .five beds, the foliation in the first and fourth of these, counting from 
the right hand (east side), is parallel with the foliation in the granite, 
while in the other three it is more or less oblique. 

I find that I noted, '* in the gneiss the foliation generally followed 
either the lamination or oblique lamination;" but to this there are 

• This refers to the quarters into which each Sheet of the Ordnance Maps is 
divided by the officers of the Geological Survey. 
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exceptions. At the south-east corner of Curraghduff East {Galtaoif, ^) 
a very quartzose gneiss was observed, fall of small almond-shaped par- 
ticles of quartz, round #hich tfee foliations curled. This I have tried to 
represent inEig. No. 9. In some places there is ailso a nodular ^liation 
in the gneiss ; but this is not very commoin. Good examples of it, how- 
ever, will be found among the rocks that appear in the neighbourhood 
of the town of Oaiway, more especially in the low SWatopy tract of 
ground through which the railway runs S. S. W. of Lough Atalia. There 
the nodules are gefierally whitish or reddish (micaceous gncm\ while 
the rest of the rocks are blackish or |;reenish (^hombUndic ^miss), which 
gives them a very marked appearance. 

In shales there are a vaiiety of structures ; a veiy common occur- 
rence is to find a " ourled" or spheroidal structure ; numerous sketches 
of which will be found in jthe ^^Mem(»rB of the Geological Survey," 
more especially those written by Mr. Du Koyer ;* and in the schist we 
find a spheroidal foliation. Good examples of this were noted in the 
townlands of Learn West and BunnakiU {6fatwayi, ^)> ^ Utile east and 
north-east of Lough Aphreaghaun. In that neighbourhood this kind 
of foHation is extremely weU developed, but it will also be seen in other 
places, having been observed in the hills west of Glan {Gahoay^ 39 and 
40),^ <»i the hills west of Boss Lake more especially about Xnockseefia 
{Galwaiff 67);, -at Learn {Galway 53), which lies west of Oughterard^ &c. 

Another structure that occurs in shales, and to which I drew the 
attrition of the -Society some time since,§ is the crumpled or wavy la- 
mination. This also has its representative among the varieties of foli- 
ftti(m \ an example, of which Fig. 6 is a sketch, was observed a little 
north of Lough Seecon {Galwoj/,, ^^), in a thin bed of mica schist, 
between two beds of gneiss. An excellent illustration of it was seen in 
the townland of Lettercraff ( Galway ^-^). Fig. 7 is a rude sketch of it ; 
but it only gives a faint idea of what it really is, as the crumpling is bo 
intricate tiiat it would be impossible to copy it, except by a photograph. 
Another variety of ourled foliation is when nodules appear in the maaa 
round which the foliation curls. This, as before mentioned, is found in 
the gndiss, as well as the schist. Fig. 2 represents an example which 
was observed in the townland of KiUaguile ( G'^iiZw'tfy, y). Tliis is a 
most instructive case; for, besides the foliation of the scmst curling round 
the nodules of gneiss, the latter are found to be obliquely foliated. A 
v^ry common case is, when the nodules are of quartz ; Fig. 8 is a sketch 
of two quartz nodules in curled foliation that were remarked in the 
townland of Gorteenwalla {Galway^ ^). The foregoing are cases in 
which the foliation follows peculiar varieties of lamination. The la- 
mination in rocks is usually parallel to the planes of stratification, so 

- ■ ■"■ 

• <'Meiti(Wd of die Ckiolog^oal Sumy cf iMland.'' Ex. Sheelt i37> p. 2«; Ex., 
1«2, p. H\ £x», 175, p. S7, &e. 

t It also occurs in the gneiss, but not so frequently. 

X This name is not usually inserted in the Maps ; but the tract of low country weai 
<>f Lough Gorrib and fiorth-weift of OiifrMfel'ard is always called by that name. 

§ See *' Dublin Quarterly Journal of Sdence," vol. iv., p. 112. 
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in Tt(r-OoQ3Eiaiigliit the IbHatian u genLeraUy paralM to the snne; it is, 
therefore, vnneoesBary for exaffi{>lee of thu kind to q>ecify atay ptfr* 
ticular locality. 

I have now mentioned six rarietiea of foliation, one of whidb may 
follow the cleavage planes, while ihe :fiye others follow 4^ lamination; 
the parallel foliation bei&g caused by the parallel lamination; the obliqne, 
by 1^ oblique lamination; the spheroidal, by the spheh)idal laonination ; 
f^ cnoKpied, or wavy, by the-cranvpled lamination ; «nd the cnrled, by 
the laiminaltiOiL iliat is corled round the nodules. These, at kast in this 
district, seem to be the only structures that cause it ; for, tibongk it is 
easy to tell « rook that was originally jointed by the ** jumped" appear- 
afioe of the Ibliaticm, y€ft> if ^e latter is eanunined^ it will be found to 
follow one of the six stmctures just now enumerated. 

I would yemtttre to si^gest that any one interested in fohation oould. 
learn much by caSrefiftlly examining Tar-Connaoght; as, besides the foli- 
ation that I have just mentioned in the gneiss and schist^ he would find 
a curious structure, like foliation, m the intrusive granite, and peculiar 
foliations in the metamorphic trap masses and dykes, and in liie meta- 
Bftorphic conglomerates and limestones, and also many interesting cases 
where the rock masses had originally been cut up by small faiults, or 
where pieces of hiffd beds had been squeezed into ti^ adjoining soft 
ones.* 

None <^ these latter have I entered into, as it would make my paper 
too long, besides that all of them, excepting the limestone, are in a 
maniker foreign to my subject, f 



XXVL — Olr ▲ T&AP Eocx at Beat Head, County op "Wicklow. By 
W. S. Stacpoolb Wksteopp, M. E. I. A. 

I]Bea4 before Ulie Boyftl Qeologk^ 8in&ety of Ireknd, April 12, 1S65.] 

Bkat Head is composed of Cambrian grits, slates, and quartz-rocks, 
which have a general dip of from 40® to 90® towards N. 12® W. 

On tlie top of the hill several masses of amorphous quartz-rock 
occur* of which only two come down to the sea shore — ^the northern or 
Brandy Hole one and the great southern or Windgates quartz-rock, 
which form such prominent features in the scenery of the Head, their 
yellow colour and rugged form contrasting finely with the sombre tints 
and smoother outline of the grits and slates. 

Some time ago, Professors Harkness and King discovered a bed of 
greenstone about one hundred yards south of the Windgates qaartz-rock, 

* Examples of these squeezed beds in nnaltered rocks trill be fowid in the ^ Memdrt 
i^tiie G«oIogi<aa Survey of Iraboid,** Ex. of Slwet 12S, p. IS, and Ex. of SbeeCs 115 
and 116, p. 25. 

1 1 have not included the limestone in these notes, although it seems to follow similar 
rohts to tho#B iX ttie -giEieito and^scfaitfk, as ttiere is sonctliiiig abont it whicfa as yet I do 
not quffte 'undei'staYid. 
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by the side of an old road, running a little above the present walk, 
which skirts the eastern side of the hill;* these gentlemen told Mr« 
Jukes of its occurrence there ; and during Easter week last year (1864), 
Mr. Jukes showed it to me when he was giving a field lecture to his 
geological class ; he said he had traced it up the hill, but that no one 
had tried to find its extension down to the sea shore. 

I spent some days last simimer in examining it, and I hope that a 
brief description of the facts which were observed will have sufficient 
interest to excuse my bringing them under the notice of the Eoyal Geo- 
logical Society of Ireland. 

Prom the place where the trap can be first seen towards the top of 
the hill, down to the spot where Professors Harkness and King noticed 
it by the old roadside, it appears to occur in one bed about five feet 
thick, regularly interstratified with the grits and slates. In the cHff 
between the walk and the railway it begins to show a tendency to split 
up ; for a second bed, only an inch or two thick, appears, which runs 
parallel to the main bed, and is separated from it by grits, &c. 

The trap disappears under the railway embankment, and would not 
be again seen but for a fault having an upthrow to N, N, "W. of 
about 150 feet; this brings up the trap about sixty yards to the 
north, where it maybe seen on both sides of the railway, near the south 
entrance to the tunnel, whence it can be traced down to the sea shore. 
Below the railway it becomes split up into several beds ; and on the 
sea shore I counted as many as seven, varying in thickness fi:om two 
inches to one foot ; there are also some curious fine veins 0*25 to 0*5 of 
an inch thick. 

JThe rock is greenstone, having different textures in difierent parts ; 
up the hill, where it occurs in one bed, it is a hard, finely crystalline 
rock, of a dark greyish green colour, and very durable, for it is scarcely 
at all affected by weathering ; but where it becomes split up into a 
number of beds, it is a rotten brownish-green rock, with numerous 
black specks of a mineral, which probably is hornblende ; some of these 
thin beds have quite the look of an ash. 

The trap is so regularly interstratified with the sedimentary rocks, 
that at first sight it might be supposed to be contemporaneous ; how- 
ever, I believe it to be intrusive ; for the fine veins, before alluded to, 
may be seen entering into the adjacent beds of slate — some dying 
away, while others cut across the laminee of the slate in a manner that 
I cannot think an ash would behave ; nevertheless, any one examining 
a hand specimen of one of these veins would be inclined to call it 
an ash. 

I think it not improbable that the more crystalline part, up the hill, 
may be nearer to the focus from which the flow originally proceeded 
than are the thin beds on the sea shore. 

In conclusion, I beg to observe that, while there is such a profusion 

* Fossil collectors may be glad to know that between the quartz-rock and the trap 
there is a bed of fine purple ^te, fall of Oldhamia radiata ; I also detected in it the 
rarer form 0. antiqua^ and marks like those which have received the name o{ Arenicolites. 
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of igneons rocks associated with the Lower Silurian deposits of "Wick- 
low, it is rather remarkable that one small greenstone dyke at Grey- 
stones, and the trap I have just described, are the only ones which have 
yet been found in flie Cambrian rocks of that county.* 



XXYIL — On the OccuRfiENCE of Kjokkenmoddings in the County oe 
Donegal. By William Harte, Esq., C. E., County Surveyor of 
DonegaL 

[Read before the Royal Geological Society of Ireland, February 7, 1866.] 

The great interest which attaches to the subject of the shell mounds 
of Denmark, Scotland, &c., must make the record of the occurrence of 
similar formations in Ireland a matter of some importance, and it scarcely 
needs apology from me for bringing it under the notice of the Royal 
Geological Society of Ireland — important even if it should only direct 
the attention of those to the subject who have an opportunity of ob- 
serving perhaps still more interesting cases in other localities, but 
which have hitherto escaped observation ; for I believe that these shell 
mounds have rarely, if ever, been met with in this country before. It 
would be out of place for me, before this Society, to enter into an ex- 
planation as to what Kjokkenmoddings are ; but, as this paper may 
answer to a certain extent as an advertisement to some who, though 
they may meet with such, may not be so well informed as geologists 
are, I may say something by way of general description, in the hope 
that before, as I have reason to fear is too often done, these valuable 
records of the past are destroyed by manuring land with them, we may 
be afforded an opportunity at least of examining, if not of preserving 
them. Briefly, then, I may mention that along the coast of Denmark 
particularly, and later still in Scotland, have been found large heaps of 
shells, which have been proved beyond all doubt to be the refuse heaps 
of the earliest human inhabitants of those countries, and among them 
the remains of animals and plants, the study of which has thrown some 
light on the history of the Fauna and Flora of those times, as well as 
upon that of the antiquity of man himself, for among them his works, 
implements, &c., have been found also ; and here we are taken back to 
that neutral ground where the geologist and tne archaeologist meet. 

I now proceed to describe the instances I have to bring before you. 
While investigating the Drift in the neighbourhood of the Island of 



♦ However, in the county of Dublin, at the Hill of Howth, there are numerous trap 
rocks. I believe them to be, without exception, intrusive. From these data we may 
safely infer that during the period when the sand and mud were being deposited, which 
now form the Cambrian rocks of the east of Ireland, there was no volcanic action going 
on, and that many, if not all, of these trap dykes were intruded during the succeeding 
geological period ; for in the Lower Silurian rocks of the county of Dublin, at Portrane, 
Lambay, &c., and in rocks of a similar age throughout the county of Wicklow, eonteni' 
paraneous traps and ashes are extremely abundant. 
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Inch, which forms part of the eastern sidte of Lough SwiHy, ia the 
barony of West Innishowen, my attention was attracted by a bed, or 
rather the remains of a bed, of oyster and other shells, lying just upon 
the slope of the " boulder clay," through which the Berry and Bun«- 
crana Eailway is cut, immediately at the Inch-road Station, and a 
moment's examination sufficed to convince me that I had come upon a 
true Kjokkenmodding. While ascertaining the height of the bed aboYe 
high-water mark, an intelligent countryman, who had joined me, un- 
dertook to enKghten my ignorance, and remarked — " Sure the sea was 
never up there at all, but in ould times the people used to gather here 
to eat oysters,'' and, he added, confidentially, and with a knowing smile 
(evidently anxious that I should have a good opinion of the wisdom, of 
his ancestors, in the face of so much cold oysters) ** to drink whishk$y^" 
I confess I was at first staggered by this ; for, strs^ige to say, at this 
day a custom prevails m the Bay of Donegal^ the Caxbonifi^ous rock^ 
Qf which are covered by delicious mussels {Mytilm edulii), where thQ 
mountaineers &om the. Bamesmore Mountains^ with theij; ^miliea, 
about Easter,, come down in their carts, turn their horsea adnft,^ aai 
9quat for days (and nights, too)^ aod roast and &ed Mj^ovi these shell* 
fish. It is a sort o£ holiday proceeding, and ii any one waots to see 
very recent Kjokkenmoddings, he has only to visit St. Ecn«n's shore, 
neai; Donegal, and he will find them there-^^^sheUs, fixeplfu^es, whiskey^ 
aad all ! Ko doubt, it wa3 this association of ideas that made my inr 
fbrmant come to the conclu^ioa he, did*, Immediately I set ta hunt fos 
fiint implements, but none were to be got. I hea^d, hpwever,, that 
there was a simiW bed. about a mile away, and I started for iL, Here 
I was. more successful, and found several 

I call the first bed No. 1, this other ITo. 3^; and on my waj back I 
found the remains of a third lying between, the two — -this I c4l No^ 2. 
Those three shell mounds I have marked upon the sheet "No^ 11 of that 
beautiful production of the. Ordnance Department,, the One-inch !SCap 
of Ireland ; and you will perceive that the Islmid of Im^h stands in the 
mouth, as it, were, of the cross valley which mm^ fcom. Lough Foyle te 
Lough SwiUy ;, thus forming two. chaimele — tiie one. to the south l£)eiaigr 
called the " Farland," and that, to. the north, the, " Fahan" Channel TJp: 
bpth these channels the sea fi/) wed roundi the island,, and some distance 
inland,^ until Mr. M'Goriflick) thelajbe Membei; 6m Berry, made an em-- 
bankment across each, thu3 reclaiming lai;ge tcacts, over which tiixesea 
flowed to the I^..E. and S. E. of loch. No^ Ir is ait the end of the em^ 
bankment, near the railway station ; No. 2 is at the opposite end, on 
Inch Island ; No. S is at the north end (on Inch) of tiie Fariand em- 
bankment I have no doubt but there must have been a corresponding 
fishing station, at the south end of this embaskment; bnt, i£ 8P» it hak 
gone bodily to make the railway and the embankment. 

It win be seen, on reference to the Ordnance Sheet, thast there is 
another ** reclamation" of an arm of this estuary at a place south of the 
Fariand, cajled '' Blanket Nook ;V and, judging by analogy that theire 
should be another shell mound there, I visiJted ii I had na diSaulty 
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in finding, close to the embankment, the remains of a far larger bed 
than any of the others. It has, however, been greatly disturbed, but 
the situation and character of the shells were the same (the oysters, 
however, were not so large) as the others. Still, in the short visit 
which I was able to pay it, I myself found no flint flakes, or other 
implements. I believe a good deal of the shells have been burned for 
lime. The whole bed has been dug over, and the sea seems to have 
encroached upon it, as it is much more exposed than the others. I 
have marked it Fo. 4, and have since received some flint flakes and 
split bones, which were found there by my assistant Nos. 1, 2, and 3, 
are all situated close to the shore, and at the same level, twelve to 
fourteen feet from high water, a little sheltered from the west, and high 
enough, no more, to be out of the wash of the waves. The greater 
part of No. 1 has been levelled down, and removed, and but little of it 
remains. It is from eighteen inches to two feet, thick, evidently on the 
edge of the original mound. No. 2 is nearly all away, removed for 
filling or manure. No. 3 is likewise much destroyed, but what is left of it 
is in better preservation than the others. It is from two to three feet 
thick, and a great deal of what has been removed has been spread over 
the land immediately adjoining it.* I exhibit several flint flakes, and 
one axe, with the number of the mound on each from which I ob- 
tained them. 

The following description, except where special mention is made, 
applies equally to 1 and 2 — these mounds show good sections, being 
cut right through. The shells are a good deal compressed, free (except 
where the surface has been dag a little into the shell bed) from any 
admixture of sand, gravel, or loam. The shells are for the greater 
part those of full grown Mollusca, the others being exceptions. 
Scarcely any of the Turritellae or small shells are to be met with, which 
are so characteristic of raised beaches. The different kinds are more or 
less grouped together, too; they are not rolled, and have evidently 
never been disturbed since they were first placed there. In No. 3 
stones were found bearing the marks of fire, and one lump of cemented 
oyster shells, too hard to break except with a crowbar, which had 
been, I think, so made by the action of fire and pressure, for in it were 
embedded ashes or charcoal ; I exhibit specimens of both. No pottery 
has been found, and only one entire bone — a vertebra — which my friend 
Dr. Carte has been so kind as to identify for me as probably that 
of a red deer ( Cervus elaphus), and I i m also indebted to him for the 
revision of the following list of the species found : — 

INVERTEBRATA. 

MOLLTJSCA. 

Gasteropoda. — Buccinum undatum, common ; Litorina liforea, com- 
mon ; Litorina litoralis, very plenty ; Trochus maguSf very plenty, and 

* It is hard to say what the length of those heaps was ; No. 1 appears to have been 
about eighty yards long, No. 4 much longer. 

VOL. TI. — D. Q. J. 8. 2 D 
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all large ; NM%a reticulata, uncommon ; Natioa, uncommon ; Purpura 
lapillm, uncommon ; Patella vulgata^ not very common. 

CoKCHiFBRA.^- 0«^r«a edulUf very common, and forms the principal 
part; Pecten maximut, uncommon; Pecten vartus, rather common; 
Mactra truneata; Mytilm edulis, not common; Cardium edule, not 
common; Tapes deeuMoia, common; Tapes pulloitra, common; Maotra 
eiltptiea, rare. 

Those MolluBcs live on this shore now. 

VEBTEBRATA. 

AVES. 

A wing hone of a goose an^ some fragments of riha. 

IfAHMAIJA. 

One lumhar yertehra of a ruminant, prohahly Cervus elaphus, and 
a numher of hones of ruminants, split for the extraction of the marrow. 

The oysters, the shells of which are hefore you, are far larger than 
the oysters of the same locality at present Inch was celebrated for its 
oysters a few years ago; that is, it produced quantities of a very small 
oyster, which sold at about fivepence a hundred — the produce of a 
hundred not at all compensating the trouble of opening them. They 
are the dwindled descendants of the fossils before you ; and probably 
this degeneracy is due to the greater quantity of firesh water coming 
down in times of floods into the Lough, owing to drainage, &c. At 
present the almost only use made of these oysters is that they are 
packed up in barrels as young oysters, and, in the teeth of all " arti- 
ficial selection," exported to ]&igland as seed oysters to stock new 
beds ! It is scarcely necessary for me to point your attention to the 
implements before you, but you will see that they are highly charac- 
teristic of the Danish Kjokkenmoddings. They are rude in the 
extreme, and belong to the class of Stone implements called "flint 
flakes " — those of the earliest Stone age, and without a trace of that 
polish or beautiM finish which I have seen in the private collections of 
more than one gentleman in this country, illustrating the later Stone 
period. The stone axe alone, from No. 3, made of a brownish quartz, 
is perhaps some little exception. Some few of the stones are doubtfiil- 
looking, but they seem to have been used for some purpose. 

It has been remarked that in loughs those shell mounds are better 
protected that on the sea coast. Here is an instance of it, and I hope 
one that will induce others to look out for them; and, as there 
ought to be many more in Lough Swilly, and I have no doubt in Lough 
Foyle too, I shall be most happy to explore them for any one who wUl 
kindly direct my attention to what appears to be such. These sheD 
mounds are interesting from another point of view, too. There is aa 
old tradition that the country in which they occur was an island. It 
must have beeii, however, about the same time, three islands — viz., 
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Inohy then the country north of that as far as the valley from Malin 
to Culdaff ; and the third, from that yalley to the sea. Was it so 
within the human period ? Certainly not at the time of these shell 
mounds. Those who made them carried their food sufficiently high up 
to get out of the reach of the waves ; so that the land has not heen 
upraised since that, ot these mounds would be higher up ; neither has 
it been depressed, for, as I have said, there is not the slightest trace, 
but quite the contrary, of the sea ever having reached them, which it 
would do (at least its waves would) if they were lowered ever so little. 
General Colby, in his Ordnance Memoirs of Deny, explains the ety- 
mology of Innishowen as being Innis Eogan, or the '' Island of 
Eogan," as it is nearly insulated by the two arms of the sea, called 
Lough Foyle and Lough Swilly. This scarcely goes far enough. An 
elevation of the sea, little more (about twenty feet) than would sub- 
merge these EjokkenmoddiDgs, would render it a complete island, or, 
as I said, three islands; for it would flow up the valley to Lough 
Foyle, along the course of the Derry and Lough Swilly Eailway, and, 
what is more important, it would cdso fulfil the other tradition which 
also exists of the passage of the sea from Malin to Guldaff through the 
parallel valley .to the north. But I think I can see another solution 
of the question ; for, if a man was an inhabitant of this country when 
its Drift was formed, then undoubtedly he was a witness of the exis- 
tence of these islands ; but, even if not so, the wild m^a who made 
these shell mounds, as they stood there, before the vegetable soil was 
formed which now covers their work, and the Drift cdike, must have 
observed the fact that the sea had but lately, comparatively, left the 
valley dry; they had fresh before them the records of the Glacial 
epoch, winch we have but to lift the mere sod which covers the' rock ' 
even now to see too ; and they doubtless named their fishing grounds 
as islaaidSy one of which, in ages after, became the ** Island of Eogan." 

jt^ote, — Since writing the foregoing, I have found also two other sta- 
tions, a little to the west of the old castle upon Inch Island. Here several 
fine flakes were found, and one good "core," showing that raw 
material was imported (as Professor Jukes has observed) from Antrim, 
and manufactured upon the spot. Some other points of interest were 
observed also, of which I reserve notice for the present. 



XXVin.'— Ceumpled Geanite Beds in the County op Donegal. 
By William Habte, C. E. 

[Read befcve the Boyal Geological Sodety of Ireland, March 8, 1865.] 

The Granite of Donegal has been well described as being decidedly 
gneissose in its character (" Kep. Com. B. A.," 1863, p. 61), and the 
evidences of this are somewhat varied. 

In the Gweebarra Yalley, for instance, the granite rocks are very 
massive, and present a little of the appearance of ordmary gneiss ; for 
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they are traversed by bands of black mica (or more micaceous granite 
than the rest), which give at first an appearance of stratification, 
which, however, imparts little or no schistose structure to the rock. 

Again, we find, inclosed in the granite patches of schists at different 
places, and into which the granite often seems to pass. 

To a third, but distinct class of structure, I have now to direct your 
attention, which seems to me to have an important bearing upon the 
question as to the origin of granite, at least of that of Donegal. 

We find sometimes, alongside the amorphous and highly crystalline 
granite, thin slabs of the same texture, and, though the structure is 
gneissose-looking, quite devoid of lamination. 

Nowhere is this more observable than near Bungloe, and at about 
half a mile from that village, on the road to Maghery, the granite, 
which lies between the road and the shore, is thinly stratified verti- 
cally ; and, common as is the contortion, or crumpling, in the case of the 
gneiss imbedded in the granite, in no instance until here have I met 
with a similar phenomenon as regards the so-called granite proper. 

Those beds vary from one inch upwstrds in thickness, and may be 
traced for a considerable width and distance along the shore. 

At the point I have described they are intersected by a line of 
crumpling, nearly at right angles to the beds, which bear 15° E. of N". 
(Mag.) ; and, so far as texture goes, there is nothing to indicate whether 
this plane is that of original bedding (lamination), or not — ^for the 
whole is essentially granite in its texture — ^but its coincidence with 
that of the ordinary strike of the beds of the primary rocks marks it as 
such. 

These beds *' thin out" in a remarkable manner, and in many re- 
spects in the same manner as in the ordinary metamorphic and sedunen- 
tary rocks. 

I lay before you specimens of those crumpled beds, where they 
*' thin out," with ** slickenside" surfaces ; and also a specimen of the 
straight beds, showing how the rock is traversed by so many joints, that 
any attempt to quarry it reduces it nearly to the state of road metal. 

This *' joint" structure of the Donegal granite has been described 
by the Rev. Professor Haughton in his '* Experimental Researches on 
the Granite of Ireland," in vol. xviii., p. 403, of the '*tfoumal of the 
Geological Society of London," where he calls these planes of bedding 
'* cleavage planes," and the intersecting ones ** joint planes." 

I find the bearings of them to be as follows : — 

Cleavage, 15° E. of K Mag. 

Joints, 85^E. ofK „ 

Ditto, 55° E. of S. „ 

Here I may observe, that in the case of this granite much care is 
required in observation, as these ''joint planes" are sometimes so finely 
developed, that they are scarcely to be distinguished from those of 
** cleavage," giving, as it were, planes of false stratification ; but in 
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these contorted portions of this granite the regularity of the joints is 
lost, and they are completely confused. 

Here, then, we have the same features of plasticity, &c., charac- 
terizing the highly crystalline granite that we find in the acknowledged 
metamorphic rocks, hut when the metamorphic action was more pow- 
erful, and such as was sufficient to destroy the ordinary appearance of 
lamination, if it existed ; and, as I am not aware of any similar case 
having been obsessed before, it struck me as being worth placing upon 
record. 



XXIX — Notes on Paet op the Leinsteb Coal Field, with a Eecobd 
OF SOME Fossils found therein. By William Bookey Brownrigg. 

[Bead before the Royal Geological Society of Ireland, June 14, 1865.] 

The following notes relate to the Jarrow colliery, situated under the 
townland of Cloneen, otherwise Bawn- Jarrow, in the county of Kil- 
kenny. Before proceeding ftirther, I would wish to acknowledge the 
ohligations which I am under to Mr. S. Bradley, the owner of the mines ; 
and to Mr. K. Dobbs and his son, of Coolbawn. It is owing to their 
courtesy and love of science that T have the honour to lay before the 
Society, this evening, a collection of fossils ; which I believe will be re- 
garded as one of the most remarkable series of specimens which have 
ever been obtained at one time. 

The date of the first boring of the Jarrow mine, in which I discovered 
these fossils, was 1812. It was first worked successfully in 1827, and 
continued open till 1832, after which date it was not worked till 
1853, when it came into the possession of Mr. Bradley, the present 
owner. 

So far as I have been able to learn, no fossils, of any note, have 
ever been found in this or any of the adjoining mines previous to those 
which I have lately discovered. The principal seam in it is known as 
the ** four-feet coal/' and it is the hardest and least stratified in the 
district. 

The part of this mine which is worked presents the following sec- 
tion, reading it from the ceiling downwards to the coal- seat :— 

The roof is formed of five feet of " clay slate," immediately under 
which there occurs a seam of "inferior coal," about three inches in 
thickness. Next beneath this lies the best seam of coal, known as the 
" stone coal," which is about three feet in thickness, and rests on a 
worse description of " foliated coal,'* about one foot thick. Underlying 
all these there exists a layer of slaty coal, nine inches in thickness, 
and known to miners as the ** wire sole." Immediately under the wire 
sole there is a four-incTi coal, resting upon what the miners call a "white 
slate," which latter is two feet in thickness, and is superposed to a bed 
of "culmy coal," six inches in thickness, resting directly upon the coal 
seat. 
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Nearly all the fossil genera of whicli I liaye obtained specimens in 
this mine are confined each of them principally to a particolar stratum. 
I may also mention that the four-feet seam is not to be met with in any 
of the adjoining mines ; which I think may probably be explained by 
the supposition that it forms part of what was once the uppermost 
stratum, or innermost saucer-like bed of the basin in which these de* 
posits were formed. 

I haye now the honour to lay before you specimens of the fossils 
which I have obtained. I belieye that I shall be found to be correct, 
when I express it as my opinion that I lay before the Society this 
evening, amongst other specimens, at least six, if not seyen, perfectly 
new genera of reptiles. 

I haye brought these remarkable fossils before you perhaps some- 
what prematurely, and while the specimens which I haye obtained are 
more or less imperfect, principally with the view of securing the pri- 
ority to the discovery, and the priority of publishing their notice to our 
" JoumaL" 

I do not attempt to enter this evemng into what would necessarily 
be an imperfect description of them, in the present stage of the inquiry : 
aft I do not believe that it would be for the interest of science that I 
diould do so until I shall have obtained more perfect specimens. How- 
ever, I hope to be in a position to describe them at no distant day ; and 
I desire to take this opportunity of thanking our Council for most 
Hberally promising to illustrate such description with four Plates, in 
our "Journal.*' There is one fossil in particular which I would wish 
more particularly to notice, on -account of its very remarkable hour- 
glass shaped caudal v^tebrfie and processes, and which I propose to 
call " Wandesfordii," after Mr. Wandesforde, the lord of the soiL 

In conduMon, I feel happy in having been so fortunate as to rescue 
even those few specimens now before you from the work of geological 
destruction which is daily proceeding in all mines and quarries through- 
out the world. As each part of any mine is abandoned, being commer- 
cially exhausted — as each pillar is fired, each portion of the roof al- 
lowed to fall in — there is Lost for ever to Palseontology an accumulation 
of records, whose destruction is hardly less sad to science to contemr 
plate than the burning of the Alexandrian Library of old was to 
knowledge. It therefore the more behoves all "breiiiren of the ham^ 
mer*' to be couBtantly up and doing. This work of destruction is taking 
place in every part of the world every day, and therefore they cdiould 
be on the look out every hour, in whatever part of it they may be living. 

Who can tell what vexed problems of the geologist may have their 
solutions lost for ever to science by each day's recurring operations in 
mine or quarry ? 
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XXX. — On Sitbmabine Eabthqttazeb and Yolcano8. By Dr. J. M. 
Babby, L. K. & a C. p., L. R. C. S. I., M. K. D. S., M. R. Z. S., &c., 
&c. 

[Read before the Royal Dublin Society, April 16, 1866.] 

DuBiNa the month of Noyember, 1865, I experienced in the South 
Pacific Ocean some of the phenomena attending submarine Yolcanic ac- 
tion. This circumstance, together with subsequent opportunities of col- 
lecting information on the subject of marine earthquakes, has suggested 
my bringing this paper before the Society this evening. 

I have succeeded in discovering the records (which I have every 
reason to believe authentic) of more than thirty instances of volcanic 
disturbance in the Atlantic Ocean, between the years 1740 and 1860. 
A short abstract of some of the most important I beg leave in the first 
instance to draw your attention to. 

There is a space on either side of the Equator, between 7** N. and 
3® S. Latitude, and 16** to 29° of West Longitude — ^an area measuring 
some 600 by 800 miles — ^which may be deemed one of the great sub- 
marine centres of volcanic action; within the limits of this space smoJcey 
steam, and ashes have been seen to issue ; vessels traversing it have ex- 
perienced shocks, more or less violent, and in some instances have 
struck on unknown rocks, subsequently not to be found. 

In the year 1813 the ship "Warley" passed- over a shoal in 
Lai 6° 4' K, and Long. 24° 25' W. In the year 1 796 a French authority 
reported a shoal in 4° N. 19° W. Not very far from the same lo- 
cality the ship "Mary" reported having seen a reef on which the sea 
broke. I have grouped these three reports of obstructions to navigation, as, 
although diligently sought for on several occasions between the years 
1815 and 1854, they remain imdiscovered. There is nothing in the re- 
ports to induce us to believe that they were earthquake shocks : we are 
instructed that the lead was hove, and soundings obtained, which leads me 
to conceive that there was an upheaving followed by subsidence, as the 
soundings at present obtainable in this locality are very deep— 2000 fa- 
thoms. 

I may here mention, that nothing is more difficult to rediscover than 
isolated portions of rock, even in the vicinity of harbours and roadsteads; 
how much more so in the open ocean! In the year 1863 the ship 
"Lightning," one of the Black Ball Line of AustraKan packets, after 
clearing Port Philip Heads, but stiU in charge of the pilot, struck on a 
rock, but went clear; the ship, not making any water, proceeded on her 
voyage ; the pilot took the bearings of the position; reported the circum- 
stance in Melbourne; went out with some other pilots to discover the 
hidden danger to vessels passing in and out of Port Philip Heads; the 
rock was net to he found ; and opinion varied as to whether the ship 
struck something moveable, that it was an earthquake, or altogether 
imaginary. In the mean time the ' * Lightning^' arrived in England, went 
into docky and in her bottom was sticking a piece of the rock which the 
pilots of Melbourne could not discover in the fairway approach to their 
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own port. The rock has since been found, named after the ''Lightning/* 
and a buoy placed on it. 

My friend, Captain Harris of the " Orient,'* has mentioned to me an 
instance somewhat similar : — In the vicinity of the much-frequented 
port of Dartmouth there is a point of land which, from time immemo- 
rial, vessels have been in the habit of rounding close to. Some years 
since a revenue cutter, in pursuing the same course, struck a rock ; the 
crew had barely time to launch their boat and get clear, when the vessel 
went down. After a considerable time expended in sounding and diving, 
a pinnacle of rock was discovered, and removed by blasting. Alas ! per- 
haps many missing vessels have been lost unconsciously, while fear- 
lessly steering a course across the pathless deep, free according to their 
charts from all impediments to navigation. 

Begging to be excused for this digression, I shall return to the 
volcanic region of the Atlantic. In Lat. 3° !N"., and 22° W., a ship re- 
ported having experienced two shocks, with an interval of an hour 
between them. Not very far from the same position, in the autumn of 
1730 the ** Cesar" sighted breakers. Again, in 1860, a ship reported 
that she grated over what seemed to be a bank of stones, there was a 
heavy swell running : and the report attributes the sensation to an 
earthquake. 

I now come to the report of three vessels which actually received 
damage — the *' Prince," the ** Passadwick," and the '* Sea Serpent.** 
In December, 1853, Lat. 0° 54' N., Long. 26° 50' W., the " Prince** 
dragged over some obstruetion. When she arrived home, her bottom 
showed proof of having been in contact with something rough, her cop- 
per being very much grazed. In 1 859, Lat. 0° 35' N., Long. 28° 10' W., 
the " Sea Serpent** struck what was reported as a shoal, and was consi- 
derably damaged. 

The Russian corvette, the "Passadwick,** picked up the shoal twenty- 
four hours after the **,Sea Serpent/* but did not receive so much damage. 
The position given by these vessels is so constantly visited both by the 
outward and homewarcTbound crossing the Equator, that we might rea- 
sonably expect, if such dangers existed, they would be more frequently 
reported. 

The fact of there being no breakers or discoloured water suggests 
an earthquake ; then, again, how could a shock travelling through the 
sea damage a vessel's bottom ? 

I find a very full report given by Captain Geale of the " Florence 
Nightingale/* who, while prosecuting a voyage in the year 1859, ex- 
perienced a severe shock of an earthquake, 48 miles North of the Equator, 
Long. 29° 16' W., St. PauFs Islands bearing N.W. by N., distance 
about ten miles. It commenced with a noise resembling distant thun- 
der, and lasted about forty seconds ; plates and glasses were fractured, 
and loose articles about the deck displaced; the ship felt as if grinding 
heavily on a reef of rocks ; the watch below came tumbling up in great 
haste, the general impression being that the ship was on shore. Captain 
Geale states that he was much alarmed, ran to the side of the vessel ; 
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not sfefelng any symptdins of shoal water, he recollected that possibly it 
might be an earthquake ; and, no further shock being experienced, the 
general akrm soon subsided. The sky was clear in the motning, but be- 
came overcast towards noon, the atmosphere sultry and oppressive, the 
sea short and irregular, followed by a heavy swell from the N. E. 

Ill Lat. 1® S., Long. 19'' W., the "Circassian** in 1840 saw a sand- 
bank under water, 32 miles South of the Equator, and nearly 18 West. 
The ''Triton" found 23 fathoms; and another vessel in nearly the same 
position observed black ashes, and the sea in violent agitation, in 1835. 
Keceht soundings hereaboats show the sea to be very deep — still wei 
have the evidence of these three vessels which obtained soundings, and 
specimens of the bottom, stated to be a kind of black sand. 

Three other vessels — the "Hutchinson,'* "Chrysolite" and "Crown" 
— famish reports referring to the same latitude with a difference in longi- 
tude, probably due to their chronometers. The " Hutchinson" stnick 
twice, but after a few moments went clear; no breakers or discoloured 
wate^. The " Chrysolite," drawing 1 6 J feet, struck the ground. The 
" Crown'* grated for a short time. These latter reports are all of a com- 
paratively recent date, being as late as the year 1835. 

The following cases I shall briefly notice, without entering into details, 
Lat. 0° 57' N., Long. 4 1° 0' W., the " Blaesdale" grounded, and remained 
fast for ten minutes. Lat. 0^ 40' S., Long. 20° 10' W., the "Philan- 
thropy" scraped along a bank, and shook for three minutes ; she spoke an 
American vessel which felt the same earthquake. Another vessel, 26 
miles South of the Equator, Long. 19*^ 58' W., experienced violent 
shaking, loud rumbling noise ; man at the helm could not hold it ; de- 
scribed it as an awful earthquake, Feb. 1 842. 22 miles South of the 
Equator, Long. 21° 6' W., the " Aquilla;" loud rumbling noise under the 
ship's bottom; sensation like that of a vessel sliding over a rock; rudder so 
much agitated, the man who was steering could scarcely hold the wheel; 
no discoloured water, or the smallest ripple. Lat. 2^ 43' !N"., and Long. 
20° 35' W., the " Kruseiistem" reported a volcano in May, 1806 ; the 
ship trembled, as if striking upon rocks; would not answer her helm; 
a cloud of smoke arose about the height of the ship's mast, disappeared 
suddenly, then rose again and vanished altogether; appeared to be 
distant about ten or fifteen miles ; it could not be a wa;terspout, or a ship 
on fire, the smoke rose so high. Doctor Homer was of opinion that, if 
the whole were not an ocular deception, occasioned by refraction of the 
rays of Kght, it must have been a volcanic eruption. As this vessel 
was employed in an exploring expedition, it is to be regretted that they 
lost the opportunity of verifying an important physical phenomenon, 
the excuse made being the approach of night, which prevented them ex- 
amining it su:fficiently close. I think the foregoing aifords us ample evi- 
dence that there exists one or more centres of submarine volcanic action 
within the area I have indicated. 

I may now mention my peirsonal experience. I sailed on the 9th 
iKTovember last fi-om Adelaide in the ship " Orient" bound to Lon- 
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don. The " Orient" is 1000 tons register; her draught of water on the 
occasion 17 feet. Subsequent to leaving port we encountered strong 
W. W. gales for four days; on the 16th the weather was damp and 
overcast, the sun breaking out at intervals; the barometer stood at 29*10 ; 
similar weather prevailed during the night. At twenty minutes past seven 
o'clock on the morning of the 17th I was startled by the most unusual 
and extraordinary sensation I ever experienced, nor have I ever met 
anything at all similar in my seven years' voyaging round Cape Horn, 
or my thirteen years of almost continuous maritime experience. The 
first sensation was the ship trembling all over, and as if on the point of 
breaking up ; then she felt as if grating over a ledge of rocks, I hurried 
on deck, where general dismay was depicted on the faces of those pre- 
sent. Captain Harris remarked, that he thought the "Orient" was 
going down under us. Just as I reached the deck she had passed over 
ttie danger, and her stern seemed to be drawn down just as the grating 
sensation ceased. On ascertaining that the ship did not make any 
water, confidence was restored, and speculation became rife as to the 
nature of our adventure : some thought we had passed over a submerged 
iceberg, others differed in opinion as to its being a newly discovered 
shoal, with fortunately just sufficient water to carry our ship over, or 
that it was a submarine volcano ; this latter was the opinion of Captain 
Harris and some other scientific persons on board. The deep sea 
lead was put over the side as soon as it could be obtained, some two 
or three minutes after the occurrence; no bottom was found at 50 fa- 
thoms. The water was not discoloured, nor was there any unusual agi- 
tation; the barometer stood at 2 8' 80, there was no change in the 
weather before or after to account for the fall of three-tenths, the dif- 
ference in the reading of the 16th and 17th; the barometer continued 
to rise every day up to the 27th, when it stood at 3000. The thermome- 
ter on the morning of the 1 7th indicated a temperature of 46, the 
water 48, the wind K N. E., moderate. The position of the occurrence, 
as accurately as we could obtain it, wasLat. 51° 44' S., Long. 170® 49 E. 
The Auckland Islands bore about IS". E. 210 miles. I may add that the 
ship's bells rang fore and aft ; glasses were displaced from the rack in the 
saloon; the ship's compasses were not affected; the rudder moved 
freely ; there was no difficulty experienced in steering, nor did the man 
at the wheel notice anything peculiar, except the drawing down of the 
ship's stem. 

Taking advantage of my being in London a few days since, I visited 
the ** Orient" for the purpose of ascertaining if she exhibited any trace 
on her copper of being in contact with anything, the impression being 
still very strong on my mind that she had grated over a shoal. The 
ship had just come out of dry dock, where she had been carefully ex- 
amined, but not the slightest trace or evidence of her being in contact 
with the ground could be discovered. We must, therefore, come to the 
conclusion that the occurrence I have narrated was occasioned by a vol- 
canic shock. Still it does appear to me most difficult to understand 
how any vibration or earthquake shock passing through water so deep 
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could produce a sensation so exactly similar to that of going over a solid 
obstruction. I may here point out on the chart and diagram before you, 
some of the reported shoals and earthquake shocks I have just referred 
to. Having drawn your attention to the evidences we have of subma- 
rine volcanic action, I may remind you that we have many islands in 
the southern seas at a considerable distance apart from each other, the 
majority of which, although exhibiting no evideuce of active volcanic 
agency at present, are yet records of what once took place in this vast 
ocean. 

The Island of Annabon, in the Bite of Biafra, is one of four volcanic 
islands — the other three being St. Thomas, Prince, and Femandi Po. 
The truncated pyramidal peak Dofogo, in the island of Annabon, has 
an elevation of 3250 feet. These islands lie in a line of direction S. S.W. 
and N. N. E. with the volcano of Leba, 13,000 feet high, in the Came- 
roon range of African mountains 

Fernando di Noranha, 800 feet with its group of small islets, is 
distinctly volcanic; there is no crater in this island. Ascension, 
2867 feet, has basaltic lavas; masses of scoria have been thrown out 
from the Green Mountain, where also are to be found cungular frag- 
ments of granite. On the Western aspect is a large open crater ; nume- 
rous volcanic bombs, twelve inches in diameter, lie scattered about. 

St Helena, 2692 feet, is entirely volcanic; near the shore the rocks 
are basaltic, traversed by dykes. In the interior are beds of lava. Be- 
tween Diana's Peak and Nest Lodge are the remains of a great crater ; 
here scoria and cellular lava abound. Trinidad, 2020 feet, is a mass of 
volcanic rock, rising abruptly from the sea. The interior is chiefly com- 
posed of greenstone ; the Sugar Loaf Hill, and the Nine-pin Eock of 
Trap. The Nine-pin Eock is 850 feet high, in the form of an exquisitely 
proportioned column. The small islands of Martinvas, in the vicinity, 
are also volcanic. Tristan d* Acunha 8300 feet, as also Nightingale 
and the other islands adjacent, are volcanic. 

Thompson and Bouvet Islands, Lat. 54° S., are masses of volcanic rock, 
traversed by veins of lava, presenting a vitrified appearance : black, 
white, blue and green, sparkling in the sunshine of this icy region, pre- 
sent unmistakeable signs of the origin of these islands. Bridgman 
Island, one of the South Shetland group, still sends forth hot vapours 
amid its beds of ice. In the island of Deception, in 1842, flames were 
seen to issue from thirteen distinct points. In all this group obsidian, 
black ashes, and pumice abound. 

The islands discovered, or rather rediscovered by Captain O'Donnel, 
of the " James Baines," in Lat. 53° 8., are probably, judging from the 
description given by him, volcanic, and possibly of a more recent date 
than other portions of isolated land in the South Atlantic. 

Some years since I sighted the Crozettes, or Desert Islands : from 
the peaked appearance of the land, it was at first mistaken for an 
iceberg. The shape and general aspect of these islands reasonably lead 
us to believe that they are of similar origin. 

However, there can be no doubt about New Zealand and the Auck- 
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lands. The capital of Kew Zealand is, in fact, founded on an extinct 
volcano. Earthquake shocks are not unfrequent in Wellington Straits. 
The sea level has undergone considerable, change at Taranakee; the 
water flows over what a few years since was dry land, and rollers come 
in on the coast at intervals, which is attributed to submarine volcanic 
eruptions. Indeed, from what I have heard of th^se islands, I assume 
that they are situated in one of the volcanic centres of th^ Sputh Pacific 
Ocean. Possibly the " Orient" passed over another. 

Piego Bamarezes Islands, and indeed aU the islands forming the Cape 
Horn group, are volcanic, while the Palklands and South Georgia ex- 
hibit no evidence of volcanic origin. Much of the land discovered 
within the Antarctic Circle is described as volcanic ; and most of us re- 
member Sir James Ross's graphic description of the eruption of Mount 
Erebus, within the stupendous icy bapier of the Antarctic Zojie. JJforth 
of the Equator, and within the area that I have ajready dwelt on, ^t.. 
Paul's Islands remain a record of some past submarine cojivubioH.. 

In the vicinity of St. Mi9hael's, one of the. Western Islands, at the 
commencement of the present century, an island was thrown up in one 
night, without any remarkable circumstance to. attract the attentioi^ of 
the inhabitants of Villa Franca, who were astonished when they awoke 
in the morning to find an island where the day before was deep water. 
A fisherman went tq reside on it ; but the island went down one night, 
taking the fisherman and family with it, leaving a dangerous reef 
which still obstructs the entrance to the harbour of Villa Pranca. I 
may remark that St. Michaers still possesses an active volcano. 

I need scarcely mention the volcanic action going on in the Medi- 
terranean at present. The beautiful, engraving in the '* Illustrated 
London News" of the subn^arine volcano and Island of Santorin, has 
probably been seen by most persons present ; but a few general remarks 
on earthquakes may not be deemed an inappropriate conclusion, to this 
paper. The destruction of life and property occasioned by them, and 
the mysteripusness of their, cause, have at all times forced tjiem on the 
attention of mankind. It i^ estimated that upwards of a dozen earth- 
quakes, destructive of life and property, occur upon the surface of the 
globe every year. Pertile districts have been laid waste, and enormous, 
numbers of human beings destroyed ; sixty thousand perished in. the 
great Lisbon earthquake ; by an earthquake in Calabria forty tho|isand 
Were destroyed ; and it is estimated that as many as thirteen millions of 
the human race have thus perished. No portion of the earth's sur- 
face is free from earthquakes. Egypt has been more exeir^pt than 
any other country ; but there is a record of one which tpok place in the 
year 1740. 

The cause of earthquakes is very obscure, and many theories have 
been brought forward to account for them. All agree as to ^ their con- 
nexion with volcanoes, and that they are produced by the same subter* 
ranean agency. Sir Humphrey Davy, when he discovered the metallic 
basis, suggested the idea that those metals might abound in an uu- 
oxidized state beneath the crust of the earth ; and that when water 
came in contact with them gaseous matter would be set free, suffi- 
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eient to produce the e^tkquake ; the metala would combiDe with the 
oxygeB pf the Winter, and the heat evolved hiqU the surrauudittg 
rocks. 

Mr, Mallet looks on an earthquake as the transit of a wave of elastic 
eompreseion, in any direction, vertical or hon;zontal> through the cru^t 
of the earth, from a centre of impujae^ attended by tidal and sound 
waves, influenced by the eircumstances of position as to sea and ImA. 
'P.e assumes that the centre of disturbance must be always near a hwrge 
supply of water. He conceives that, when an eruption take« place at 
the bottom of the sea, large Assures are opened, through which thet 
water is poured on to a heated surface, and assumes the spheroidal state. 
K:o impulse at this iia^e will travel far, except the trembling which 
precedes the shock. When the water comes m contact with a cooler sur- 
face, then a vast volume of steam is evolved ij^to the deep and cold 
water of the sea. The power thus set £ree at the volcanic focus is trans- 
ferred in all directions, and constitutes the true ecurthquake ^ock. It 
travels with immense velocity from the centre of impulse ; the rate of 
translation being as much as thirty miles an hour, its amplitude several 
miles. During the passage of the main undulation, a continuous tre- 
mor, with a short quick action, like a chopping sea, is often felt ; this 
arises from secondary waves, like the small curling swell often seen on 
the surface of the ocean. When the roll reaches the sea, it lifts the 
water, and carries it in an elongated heap far out into the deep. The 
shock of the Lisbon Earthquake was felt in Finland, Canada, and' some 
of the West India Islands-— an area of 7,500,000 square miles. Sup- 
posing that but twenty miles of the earth's crust were moved, then. 
150,000,000 cubic miles of solid matter were displaced. The returjaing- 
wave at Cadiz was sixty feet high : the power evoked must have been, 
truly fearful. 

Eecently a missionary vessel was swept along by the force of one of 
tiiiese volcanic rollers, until she came in contact with a reef, over 
which she was fairly carried, and wrecked to leeward among coral* 
rocks. Some years since a number of these rollers, on a fine calm day,, 
ppured into the anchorage at St. Helena, tearing the vessels from their 
moorings, and casting them on shor/e without the slightest warning. 
In deep water these waves may be so long as to pass under a ship with- 
out being observed ; but on a sloping shore the depth of water becomes 
less than the altitude of the waves, and breaks on the shore with great 
force, iQ some instances extending far inland. 

The least destructive fprpi of earthquake is the undulatory. If the 
motion is perpendicular, the devastatation occasioned is frightful; 
either radiating from a centre, or extending over a considerable line, 
according to the nature of the original impulse. Sometimes only a few 
shocks occur, but of sufficient force to spread desolation over hundreds 
of miles; in other cases as many as 200 have been experienced in 
twenty-four hours. 

Humboldt remarks that, if we were aware of the daily condition of 
the earth's surface, we should probably ascertain tiiat the earth is 
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always undergoing shocks at some points of its surface. Some very 
important permanent results remain after great earthquakes ; elevations 
and subsidence are the consequences of those throes. 

The power of the great sea wave already alluded to was very re- 
markable in the Jamaica earthquake of 1692. We read that the 
*' Swan*' Frigate, which was lying at the wharf at Port Royal, was 
home by it over the tops of houses, and that many persons escaped by 
clinging to her. Vessels in the vicinity of the island felt the shock of 
this earthquake severely. On board of one ship, 100 miles from the 
coast, the men on deck were violently thrown upwards to the height of 
a foot and a half. 

On the coast of Chili and Peru rollers attributed to submarine vol- 
canic action occasion vessels to drive from their anchors, and sometimes 
cause their destruction. 

In conclusion, I may indicate the geographical position of some of 
the islands which I have referred to in the paper I have had the ho- 
nour of reading to this meeting. 



XXXI. — FuBTHEK Notes on the Classhtcation op the Eocks of 
NoETH Devon. By J. Beete Jukes, M. A., F. R. S. 

[Bead before the Royal Geological Society of Ireland, December 8, 1865.] 

In the month of September last I was able to make another hasty visit 
to North Devon, with the object of continuing the comparison of the 
rocks there with those of the South-west of Ireland, and especially of 
examining the rocks of Lynton and Ilfracombe, which I had not pre- 
viously seen. 

With this object in view, I carefully reperused the paper in the 
5th volume of the " Transactions of the Geological Society of London," 
by Professor Sedgwick and Sir E. I. Murchison, " On the Physical Struc- 
ture of Devonshire." To whatever extent I may now feel myself com- 
pelled to differ from the authors of that paper in some of their views, 
let me here record my admiration of their graphic descriptions of the 
external features and internal structure of the country, cund the bold 
and masterly conceptions they formed of it — conceptions which could 
only have resulted from a laborious and patient examination of the 
whole district of Devonshire and its borders. I must also acknowledge 
that any one who confines his attention to Devonshire will feel con- 
vinced, not only of the accuracy of their descriptions of the rocks, but of 
the correctness of their classification of them into several successive 
groups. There is nothing to be seen in Devon to lead any one to sus- 
pect that the apparent order of superposition of these rock groups is 
not their real order. The general dip of the rocks is to the south. 
These rocks are very well seen in the cliffs of the north coast, and in 
the ravines of the brooks which run out on to the north coast. As 
we trace these brooks up, however, towards the watershed of the 
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country (which is not more than four or five miles distant), these ravines 
rapidly close in, and become shallow valleys^ so that near the watershed 
the exposures of rock, whether natural or artificial, become very few. 
After crossing the watershed, however, the southern brooks begin soon 
to cut their valleys into deep ravines and glens, and exhibit corre- 
sponding sections of the rocks again. It unfortunately happens that, 
where the crest of the country running westwards from Exmoor strikes 
out upon the west coast in Morte Bay, the rocks do not form cliffs upon 
the sea shore, being backed by large and lofty sandhills, behind wluch 
the ground rises, with smooth grassy slopes, into a down. This is 
called Pickwell Down ; and the high ground running eastward from 
it forms a succession of gently undulating heathery moorlands, or downs, 
for thirty or forty miles into the country. The summits of these round- 
topped, smoothly-sloped hills rise to heights varying from 1000 to 
1400 feet above the sea. It often happens that no exposure of rock 
larger than a small wayside quarry is to be seen on these moorlands 
for three or four miles in every direction, and yet it is along this very 
central band of high ground that I believe the key to the structure of 
the country is to be sought, and probably sought in vain. 

Had there been a clear coast section along Morte Bay, or a sufficient 
exposure of rock across the line of downs that run from lickwell Down 
to Dulverton Common fiund Haddon Down, the structure of North Devon 
would not have remained an unsolved problem tiU the present day. As 
it is, I believe that problem to be not only unsolved, but that its solu- 
tion is not possible by anything to be observed within that country 
itself; and the facts observable there must be interpreted by the know- 
ledge acquired in some other district, where the same rock groups are 
more fully displayed, and their real order of superposition can accord- 
dingly be more cert^unly determined. 

One reason for thinking the apparent not to be the real order of 
succession of the rock groups springs from the examination of Devon 
itself; and that is the extraordinary thickness they must possess on 
the commonly received hypothesis.' 

The distance from Lynton to the Coal-Measure boundary, near South 
Molton, is about fourteen miles in a straight line, measured directly 
across the strike. The rocks both along this line and everywhere else 
have a prevailing dip to the south, with a few minor undulations or 
contortions. The inclination is slight on the north coast, but increases 
as we go south to a very high angle. 

Mr. "Weaver, whose accuracy of observation no Irish geologist would 
be inclined to question, divides the rocks of North Devon into eight 
groups, thet wo uppermost of which — his (7.) WaveUite Schists and 
limestones, and his (8.) Culmiferous Shale — ^belong to the Coal-measures, 
the six others being the rocks since called Devonian. These, he says, 
form one eonsistent consecutive series, and he divides them into— 1. Fore- 
land Sandstone; 2. Lynton calcareous slate; 3. Trentishoe quartzy slates 
and sandstones, including the Combe-Martin limestone; 4. Morte slates ; 
5. Wollacombe sandstones, flags, and slates ; and, 6. Trilobite slates ; 
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and he describes the angle of dip as increasing towards the south hbm 
2(f to SO**, the strike being from 10^ to 15® N. of W* and 8. of E., 
true bearings.* 

But, if we allow the width of this apparently conseontiye series to be 
reduced one*third by the effect of contortion and undulation, and assign 
a mean angle of inclination of only 30° to a width of 50,000 feet of 
consecutire beds, we get a total thickness of about 25,000 feet. It 
seems to me impossible to allow any further reduction to this thickness, 
if we suppose the beds of North Devon to be really superimposed 
on each other in a regular order of succession. And it must be ob- 
served, that even then we do not reach their base, so that an indefinite 
addition has to be made for beds hidden by the waters of the Bristol 
Channel. This result is one that requires a comparison with some 
other district, where the same beds are exposed, either for correction or 
verification. 

We have such a district in the South-west of Ireland, and the hy- 
pothesis I now offer for the interpretation of the North Devon section 
is based solely on the experience acquired by myself, and my colleagues 
of the Geological Survey in the southern counties of this country. I 
believe that the county Cork and the adjacent parts of Kerry must be 
taken as the typical district for the classification of the Devonian rocks, 
and that the grouping of the rocks of the South of Ireland, resulting 
from the labours of Sir R. Griffith and Her Majesty's Geological Survey, 
must form the model for the grouping of the same beds in other coun- 
tries. 

I do not, of course, mean to assert that the rock groups of other 
countries must necessarily be the same as those of Ireland ; but I cer- 
tainly must maintain that, as the rocks of Ireland are clearly shown, 
and their order of succession can be observed in many localities, that 
order must be presumed to be the one which prevails in Devonshire, 
and in Western Europe generally, in all places whare no good reason eon 
he shown to the contrary. 

It happened that Devonshire was described before the South-west of 
Ireland, and described by masters in our science. Had those desoribers 
however, been previously acquainted with the structure of the South- 
west of Ireland, they would have had reason to suspect that the ap- 
parent order of superposition in Devonshire was not the true one, and 
would doubtless have interpreted the sections in North Devon by the 
light of their previous Irish experience. Any one who has gained this 
experience will, I believe, agree with me in the ideas I have formed 
respecting the structure of North Devon. I shall not, on the other 
hand, be at all surprised, if any one without this experience, who looks 
solely to North Devon itself, declines to accept them. 

My hypothesis is briefly this — that a great fault, with a downthrow 
to the north, strikes from the northern comer of Morte Bay, about east 

♦ See " Proceedings of the Geological Society of London," vol. ii., p. 589 ; paper read 
January 3, 1838. 
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and by south, all across North Devon, somewhere near the villages of 
"West Down, Bittadon, East Down, Challacombe, about a mile south 
of Simonsbath, and thence onwards in the same course. 

The diagrammatic section in fig 1 will express in a general way, 
without reference to any particular line of country, what I believe to 
be the true structure of the district between the British Channel and 
the latitude of Barnstaple and South Molton. 




CARBONIFEROUS SI_ATE , . 

* CARBONIFEROUS 

Immediately south of the line of fault above mentioned, the country, 
wherever I have examined it, from Morte Bay to Dulverton, shows a 
great thickness (from 3000 to 7000 feet) of rocks which are identical 
in character with the Old Bed Sandstone of Ireland, and precisely like 
what much of that of South Wales would be if it were sufficiently in- 
durated, and traversed by slaty cleavage. 

This Old Bed Sandstone dips south at a high angle, and passes 
under dark grey and black slate identical in character with the Irish 
Carboniferous slate, and that dips south under a great thickness of other 
rocks equally identical with the Irish Coal-measures (see p. 115). But to 
the nortii of the line of the supposed fault above mentioned there is a great 
succession of other rocks also dipping south, and appearing, therefore, to 
pass under those which I have called Old Bed Sandstone. There is no 
place, so far as I could learn by my own search, where the actual junc- 
tion between this Old Red Sandstone and these apparently lower rocks 
is to be seen, neither can I find any such place described by any other 
observer. Where all the rocks dip to the south, the natural conclusion 
is, that the southern rocks are the higher, and that the rocks farthest north 
rise up from beneath all the rest. According to the observable facts, 
therefore, the rocks on the north coast of Devon, about Lynton, should be 
the lowest group ; and all these rocks — ^those, namely, of Lynton, Combe 
Martin, Hfracombe, and Mortehoe — should dip under those rocks which 
I have called the Old Bed Sandstone above. 

But I found, to my surprise, that the rocks about Lynton were pre- 
cisely identical in lithological characters with the lower part of th^ Carbo- 
niferous Slate of Ireland, and the numerous fossils they contained seemed 
to my eyes to be the same fossils. That some of the fossils are the same 
is admitted on all sides ; and as for the other fossils, they are, at all 
events, not an Upper Silurian assemblage of fossils, nor belonging to any 
assemblage which are elsewhere known to be below anything like Old 
Bed Sandstone. 

The non-fossiUferous grey slates which lie above the Lynton beds, 

VOL. VI. ^D. Q. J. s. 2 F 
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striking out in one direction on the coast about Ilfracombe and Morte- 
hoe, and in the other running through the country to Simonsbath and 
Exton, are also precisely like the higher non-fossiliferous portion of the 
Carboniferous Slate of the county of Cork. 

"We can in Ireland penetrate down into the purple andgreen slates and 
sandstones of the Old Bed Sandstone to a depth of 10,000 or 12,000 feet, 
in numerous glens and valleys in Cork and Kerry ; but we never meet be- 
low the highest red beds any such groups of grey slate as those of Ilfra- 
combe or Lynton ; nor do we find any beds containing marine fossils at 
alL I believe, then, that the grey slates of Lynton and Hfracombe are 
really part of the Carboniferous Slate of Ireland, and, like it, lie wholly 
above the Old Bed Sandstone ; and as the red beds which range across 
iN'orth Devon, from Morte Bay to Haddon Down, are exactly the same as 
the Irish Old Bed Sandstone, I believe them to be brought up by a 
great fault running along the line before mentioned. 

If this interpretation be the correct one, and even in Devon itself 
there is no conclusive evidence against it, it will follow that the subdi- 
vision of the rocks into the Upper, Middle, and Lower Devonian, which 
seemed inevitable as long as the central band of Old Bed Sand- 
stone was believed really to lie in the middle of the series, becomes un- 
necessary. 

The rocks of the north coast, the Lynton beds, and the Ilfracombe 
beds, will thus be placed on the same general horizon as those of Baggy 
Point and Barnstaple ; and the classification of the rocks of Devonshire 
will assume the same simple type as those of Cork, viz., 

3. Coal measures ; 

2. Carboniferous Slate, or Devonian beds ; 

1. Old Bed Sandstone. 

We know that the Carboniferous Slate of Ireland — a name first 
proposed by Sir B. Griffith — ^is a very variable formation ; and that, in 
tracing it from the shores of Cork Harbour to those of Bantry Bay, it 
acquires so great a bulk of hard quartzose grits below (called by us 
Coomhola grits), with so many more and thicker calcareous bands above, 
that it would be easy to make mistakes in its classification, if we were 
not able to trace a definite boundary below it by following the red and 
green slates and grits of the Old Bed Sandstone continuously across the 
country. 

In Devonshire it seems to become still more variable, or at least va- 
riable in another direction, by taking in great banks of limestone. 
These are most conspicuous in South Devon ; but they show themselves 
about Combe Martin, in I^orth Devon, while in the intermediate Barn- 
staple country they are as insignificant as they are near Bandon and 
Kinsale. 

"Where the sandstones prevail we get occasionally a peculiar set of 
fossils, which do not occur elsewhere (several species of Cucullaea, &c.); 
where the limestones become thick and important, other genera make 
their appearance (the Stringocephalus, for instance). Even in the slates 
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themselves there is a good deal of difference in the assemblages of fos- 
sils that occur in different localities. This is the case in Cork and Kerry ; 
it is therefore not surprising that it should also be the case when we 
compare the fossils of Devon with those of Ireland, or those of different 
Devonian localities with each other. 

There are, however, certain species which I believe prevail through- 
out the slates, whether they contain inlying bands of limestone, and 
peculiar sandstones, or not. These species are the most common and 
abundant species everywhere ; and it is a fact of no little significance 
that most, if not all, of these species occur also in the Carboniferous 
Limestone. 

I have previously expressed the belief that the Irish Carboniferous 
Slate must be taken to be contemporaneous geologically with the Car- 
boniferous Limestone. I now believe that the same classification will 
have to be extended to the Devonian beds when the Old Red Sandstone 
is detached from them. The hypothesis I propose will effect that for 
North Devon ; while for South Devon, although I have little personal 
acquaintance with the district, I have, from the perusal of the published 
descriptions, a confident expectation that it will likewise be found easy 
to detach a set of non-fossiliferous beds, probably bright red and varie- 
gated slates and sandstones, to form an Old Eed Sandstone base, the 
beds above them being a peculiar form assumed by the Carboniferous 
Slate. 

In my former paper I alluded to the apparent possibility of tracing 
a genuine Old Red Sandstone in the Rhine country between the Upper 
Silurian beds and the Devonian beds, as proposed by the late Mr. Daniel 
Sharpe, in his paper in the ** Quart. Jour. Geol. Soc. Lond.,'' vol. ix., 
p. 23, 1853 ; but on that point I have no new information to add. 



XXXII. — Notes on Animal Mechanics, By the Rev. Samuel 
Hattghton, M. D., Fellow of Trinity College, Dublin. 
[Read before the Royal Irish Academy, April 23, 1866.] 
No. IX. — On the Muscles op the Mabsupials. 
My observations on the muscles of the Marsupials were made on four 
Kangaroos, an Opossum, and a Phalanger, which died in the Zoological 
Gardens of Dublin. One of the Kangaroos was the Giant Kangaroo, a 
female, which had lived for nine years in the Zoological Gardens, 
and died in January, 1866, after a fortnight's illness, of paraplegia, 
produced by cold and damp. The other Kangaroos were Wallabys, two 
female and one male, which died in 1 865-66, of scrofulous disease of 
the lower jaw, presenting similar symptoms in all, and apparently pro- 
duced by the damp climate of Dublin, from the pernicious effects of 
which no care seemed sufficient to protect them. The Opossum (female) 
was from Virginia, and died in January, 1866, and the Phalanger died 
in 1864. The stomach of the Opossum contained thirty-four lumbrical 
worms. 
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Paet I. — Kangaeoos. 

In describing the muscles of tlie Kangaroos, I shall refer to them in 
the following manner : — 

a, Macropus gigantem (female). 

b, Macropus Vallabiensis (male). 

c, „ „ (female), 
c', „ „ (female). 

A,— ^Muscles of the Rip Joint 

1. M, iliaeus, a, 1-71 oz. 

M, psoas magnusy ... a, 0-57 oz. 



M, psoadiliacuSf .... a, 2-28 oz. 

• • • • J' • • ;jn. . . T^oz. 

„ . . . . C, . . 1*00 J 

The iliaeus takes its origin from the surface of the ilium, marked in 
Fig. 25, and the psoas magnus from the bodies of the last two lumbar 
vertebrae. 

2, M. pectinaus, a, 0-36 oz. 

y, C, . . 0-31J 



This muscle takes its origin from the pectinaealline, behind the spine 
of the pubis, and acts as one of the depressors of the marsupial bones ; 
it is inserted into the second fourth of the linea aspera. 

3. M. adductor hrevis, ... a, 0-25 oz. 

;; : : ; I: ; ; K?} ■ • «>»• 

This adductor takes its origin from the anterior line of the pubis, 
inside the adductor magnus, and is inserted into the upper fourth of the 
linea aspera. It acts as a depressor of the marsupial bone. 

4. M. adductor magnus^ . . a, 5*22 oz. 

n . . . b, . . 3-53\ ^^^ 

,; ... c, . . 2*39/ • • 2-^^^^- 

The adductor magnus takes its origin from the anterior edge of the 
pubis, from the base of the marsupial bone, from the symphysis pubis, 
and from the top of the pubic arch; and is inserted into the whole 
length of the Hnea aspera. It acts as a depressor of the marsupial bone. 

5. M. adductor longus, ... a, 3*42 oz. 

" . . . b, . . 2*31\ i.QQ^„ 

„ . . . c, . . 1-66 J 

This muscle takes its origin from the anterior two thirds of the pubic 
arch, and is separable with difficulty from the adductor magnus, over 
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which it is folded like the double adductor longus in the Emu ; it is in- 
serted above the back of the inner condyle into the lower fourth of the 
femur. 

6. M, obturator extemus, . . a, 1*42 oz. 

^ • • nji • • o«o°-- 

,, . . . . c, . . ooj 

This muscle has a common tendon with obturator intemus, 

7. M, Obturator tnternus, . . a, 0*34 oz. 

„ c, . . 0-32/ 

The origin of these muscles is shown in Fig. 26 (o. t. and g.), 
where it wiU be observed that the origin of the gemelli occupies a larger 
surface of the ischium than is usual in other animals. 

8. Jf. quadratm femorisy . . a, 1*47 oz 

• ' I' • • i:sn . . 0-91 oz. 

„ . . c, . . 0-81/ 

This is one of the most remarkable muscles found in the Kangaroos, 
and is intended to assist in the support of the animal when resting in 
its usual attitude, on the tail and hind legs. It takes its origin from 
the large triangular surface of the ischium, Fig. 25 (j'./.), and, thence 
converging in a pyramidal mass to a point, is inserted into a special tro- 

Fig. 25. 



chanter or tubercle, developed for its reception in the middle of the 
posterior surface of the femur. Fully two-tlurds of this pyramidal mass 
are composed of tendinous fibres, the remaining third being muscular, so 
that the whole may be regarded as an elastic tendon. When the animal 
sits upon its tail and legs in the manner above described, it places its 
feet so far forward, and its tail so far back, that a mechanical observer 
is at once struck by the apparent want of strength of the arch on which 
the weight of the body is supported, and is disposed to come to the con- 
clusion that the act of sitting on its tail must be a fatiguing one to the 
Kangaroo. Observation of their habits, however, abundantly proves the 
contrary, and shows that the animal prefers this attitude to any other. 
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The explanation of the difficulty is to be found in the semimembra- 
nous quadratus femoris, which acts as a *^ tie-heam^^ to the arch, and, 
without much expenditure of force, supports the weight of the body 
placed on the vertex of the straddling arch formed by the tail and hind 
feet I do not know of any other animal in which the insertion of the 
quadratus femeriB is placed so low down on the femur, nor of any in 
which, as in the Kangaroo, a special trochanter is provided for this 
muscle. 

9. M. agitator catida, ... a, ....... 5*09 oz. 

. 1-94 oz. 



a, 


. • • 


b, . 


. 2-20 


c, 


. 1-91 


c', . 


. 1-70 



This muscle takes its origin from the sides of the let, 2nd, and 3rd 
caudal vertebrsB, and joins the posterior portion of the glutmts maximtts 
in a long tendon, which is inserted into the side of the patella and lower 
margin of the vastm externus, 

10, M. glutaus maxmus posterior, . a, 6 06 oz. 

„ .•b, . . . 2-64 j 

„ . c, . . . 1-73 > 201 oz. 

. c', . . . 1-67 ) 

takes origin from the sacral fascia and from fascia covering gL medius ; 
is separable with difficulty from gL max. anterior, and is inserted by 
common tendon with the agitator caudae, 

11, M. glutaeus maximtts anterior, , a, 2*46 oz. 

„ . b, . . . 1-92 

„ . c, ... 1-54 } 1-65 oz. 

. c', . . . 1-48 

This muscle takes its origin from the anterior margin of the ilium, 
behind the origin o£sartorius, and from the lumbar fascia and that cover- 
ing the gl, medivA ; and is inserted into the fascia flowing over the great 
trochanter that gives origin to the vastus externus, 

12. M, glutatis medius, . . . a, 9*47 oz. 

;: :;::':: rS ■ • ^-j' «• 

Origin from the posterior edge of the ilium, from the ischiadic notch 
forward, and from the surface of that bone, marked in Fig. 26 {gl, med.) 

13. M, glutaus minimus, . . a, 062 oz. 

:: : : c;: : oil] ■ ■ «-'^- 

This muscle takes its origin from the surface of the ilium, marked 
Fig. 26 {gl, min.), and is inserted into the line below the head of the 
great trochanter, by means of a flat tendon. 
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14. M.glutaus quartus (iliocapsularts), a, 



0-391 
0-16/ 



0-49 oz. 
0-27 oz. 



This is the muscle described by human anatomists under the name of 
iUo capsularisy as sometimes occurring in the human subject ; it belongs 
to the glutseal group, and not to the iHacal group of muscles, and arises 
from the surface of the ilium, marked in Fig. 26 (gL 4) ; and it is in- 
serted by a flat tendon into the prolongation of the insertion of the fflu- 
tatM minimus, with which its action is almost identical. 

15. M. glutcdus quintuSj . . . , b, 0-26 oz. 

takes origin from the lateral ridge of the ilium. Fig. 26 {gl, 5), se- 
parating the glutseal from the iliacal surface, and is inserted by flat 
tendon below glut, quartus. 

Fig. 26. 




16. M, pyriformis, 



a, 0-44 oz. 

b, . . 0-201 

c, . . 0-16J 



0-18 oz. 



This muscle is well developed, and is quite distinct from the glutmts 
medius ; it has the usual origin, and is inserted partly into the hea'd of 
the great trochanter, and partly into the fascial origin, of the vastus ex- 
ternus that flows over that trochanter. 



B. — Muscles of the Knee Joint. 



1. M. tensor vaginae femoris. 



a, 
b, 
c, 



0-44\ 
0-28J 



0-84 oz. 
0-36 oz. 



This muscle takes its origin from 1^ inch of the anterior superior 
portion of the lateral ridge of the ilium, below the origin of the sarto- 
rius, and is lost in the fascia directly covering the rectus femoris halfway 
down the thigh. I class it, from its connexion with the rectus, among 
the knee joint, rather the hip joint muscles. 

2. M. rectus femoris y .... a, 

. b, 
. c, 



3. M. vastus externus, 



2-50\ 
1-38/ 



4-42 oz. 
1.94 oz. 



a, 
b, 
c, 



4-30 
3-60 



. 10-14 oz. 
I . . 3-95 oz. 
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This large muscle takes its origin almost exclusively from the glu- 
tseal fascia flowing over the great trochanter, and has only a few fibres 
arising from the side of the femur ; and some fibres of the piriformis 
are attached to its posterior border. 



4. M, vastus internus^ . 

99 


. . . a, . 

. . . b, . 

. • . . c, . , 


i-42\ ' 
0-96/ • 


. 1-89 oz. 
. M9 oz. 


5. M, crurausy 


. . . . a, . 
. . . . b, . , 
. . . . c, . . 


6-78\' 
0-78/ • 


. 1-37 oz. 
. 0-78 oz. 


6. M. sartorius, 

t9 


. . . . a, . 
. . . . b, . , 

. . . . c, . . 


il5\ 
1-08/ • 


. 2-71 oz. 
. M2oz. 



0-73\ ' 
0-94/ 



0-84 oz. 



This muscle has the usual origin, but is inserted subcentrally into 
the patella, rather on the inner side ; it bears a close resemblance to one 
of the sartorii in the Dog. 

7. M. gracilis^ .... a, 2*13 oz. 

. . . . c, . . 0-92/ • • AU4 0Z. 
This muscle acts as one of the depressors of the marsupial bone, and 
is inserted by a broad tendinous fascia into the upper third of the leg. 

8. M» semimembranosus^ . . . a, 1*18 oz. 

,, . . . D, . 

99 . . . c, . 

takes its origin from the middle third of the arch of the pubis, and 
is inserted by a narrow tendon into the top of the tibia ; it is with dif- 
ficulty separable from the adductor magnus. 

9. M. semitendinosus, , . . a, 4*47 oz. 

. . . b, . . 2-311 
. . . c, . . 2-06J 
This muscle arises from the tuber ischii, as usual, with a few fibres, 
forming the posterior border of the gl max. from the first caudal ver- 
tebra ; and is inserted by a tendon, 1 J in. to 2^ in. long, into the upper 
third of tibia, by fascia common to it and to gracilis. 

10. M. hieeps femoris, . . , • a, 14-98 oz. 

. . . . b, . . 6-621 
, . . . c, . . 5-64/ • • 
The hieeps is blended, near its origin, with some fibres of the semi- 
tendinosus^ and is inserted into the fascia of the thigh immediately below 
the great trochanter, into the lower part of the patellar fascia, from one- 
third to halfway down the leg. 

11. M, poplitaits, .... a, 0*68 oz. 

^' • • 0-27}. . 0-24 oz. 



219 oz. 



613 oz. 



c, 



0-20J 
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C. — Museles of Ankle and Foot. 
1. M, gaatroenemiuSy . . . . a, . . . • . . 7*47 oz. 

: : : : c,- : : l^^- • 2»«- 

Origin ; on the outer side, from the back of the outer condyle, from 
tendon of agitator cauda, and from under surface of one horn of the cres- 
centic sesamoid bone lying below the outer condyle at the top of fibula; 
on the inner side, from the back of the inner condyle. 

2« M.fiexor communis perforatus, a, 6*85 oz. 

;; l- : : r;?}- ■ »"«•• 

Origin ; from the inner horn of the crescentic sesamoid bone, with 
some fibres from the fascia of knee joint and outer condyle. 

Insertion ; at the calcaneum, the tendon is partly inserted on its 
inner side, and then passes on over the calcaneum (representing the 
flexor hrevis digitorum), and is distributed (as flexor perforatus) to the 
near ends of both phalanges of the two large toes ; at the outer side of 
the heel it gives off a smaller tendon, which runs direct to the outer of 
the large toes, and is joined near its base by a second tendon from the 
main trunk ; both united form the,/^. perforatus of that toe. It seems 
to contain the solaus, plantaris, and flexor digitorum hrevis combined in 
one. 

S, M. flexor communis perf or am {longus), a, . . . . 2*61 oz. 

^' • • }:?« j 1-24 oz. 
„ c, . • 1-12J 

arises from the upper two-thirds of back of tibia and fibula, except 
portion covered hjpoplitaus ; and is distributed to the ungual phalanges 
of the four toes. 

4. Jf. peronaus longus, . . . b, . . 0-20\ ^ - ,. 

. . . c, . . 014/ • • "-i^oz. 

takes origin from the top and upper half of the fibula, and from 
the fascia covering the other two peronai ; and after passing under the 
foot in the usual manner, its tendon is inserted into the near ends of the 
metatarsals of the two inner (small) toes. 

5. M, peronaus hrevis, . • . a, 0*39 oz. 

Origin from the outer and upper third of fibula, and insertion into 
outer side of distal end of metacarpal of outer toe, and base of its first 
phalanx. 

6. M, peronaus tertius, • . . b, 0*0 1 oz. 

This little muscle arises from the middle of the fibula, below the 

other peronai, and is inserted by means of a long silky tendon into the 
back of the outer and near end of the Ist phalanx of the 2nd toe 
(small). 
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7 . M, flexor proprius hallucts, . b, 0*02 oz. 

This muscle arises from the fascia covering the back of the poplitaeuSy 
with a few fibres running towards the head of the fibula ; and is in- 
serted into the os calcis, on the inner side of the groove made for the 
passage of the tendon of \hQflsxor digitorum perforam, 

8. M, tihtalis a/nticus, .... a, 4*46 oz. 

;: : : : : \: ; : 1:^1}- ■ •««■ 

Inserted into the inner side of the near ends of the metatarsals of the 
1st and 2nd toes (small). 

^. M. extensor communis digitorum f a, 1*23 oz. 

„ c, . . 0-34/ 

Distributed to the 3rd and 4th toes (large). 

10. M, extensor hallucisy . . . b, 0*02 oz. 

This little muscle takes origin from inner side of the head of the 
tibia, below the tibialis anticus, audits tendon, crossing the backs of the 
metatarsal bones, is distributed by two smaller tendons to the backs of 
the two inner toes (used chiefly for scratching), of which, with the ji?^- 
onaeus tertius, it is the proper extensor. 

D — Muscles of the Shoulder. 

1. M. trapezius a, 0*42 oz. 

:: ; : : ; : ^: : : tS}- ■ "■^««^- 

This muscle is intimately blended with the cutaneous muscles of 
the neck, with the omo-atlanticus and latissimus dor si ; it takes its 
origin from the last three cervical and first six dorsal vertebrae. 

2. M, rhomhoideuSf . . . . a, 0*17 oz. 

„ . . . . b, . . 0'18\ ^io 

Arises from the occiput, from all the cervical, and first three dorsal 
vertebrae. 

3. M. sternO'Cleido-mastoideus, a, 0*39 oz. 

c, . . 0-3l|- • ^^2oz. 

4. M, omo-atlanticus, .... a, 0*45 oz. 

. . . . c, . . 0-26)- • ^^^^^• 
Arises from the transverse processes of the Ist, 2nd, and 3rd cer- 
vical vertebrae, and is inserted into the anterior fourth of the spine 
of scapula and whole of clavicle. 
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0-88\ ^ oo 

0-90/- • ^'^^^^- 



5. M, serratus magmas, ... a, 0-97 oz. 

„ . . . b, . 

,, . . . c, . 

Arises from the costal processes (pleurapophyses) and ribs of the 
vertebrae, from the third cervical to the sixth dorsal. 

6. M. BuhclaviuSy a, . 

,> b, . 

j> c, . 



0-05 oz. 
005 oz. 



. 005\ 
. 005/ • 

This muscle takes its origin from the inner fourth, or cartilage of 
first rib, and is inserted along the whole length of the under surface 
of the clavicle. 



E. — Muscles of the Shoulder Joint 

1. M, latissimus dor si, ... a, ... . 

b, . . 0-711 



. . b, . . 0-71\ 
. . c, . . 0-90/ 



M3 oz. 
0-81 oz. 



In addition to the lat dorsi, occupying its usual position, there is 
an accessory cutaneous muscle, like that so fully developed in the Seal 
and other swimming animals, which is inserted, partly with the lat 
dorsi, and partly over the biceps, with the pectoralis ; it is, properly, a 
part of ih.Q panniculus camosus, and takes its origin as far down as the 
symphysis pubis. 

2. M, pectoralis, a, 0*95 oz. 

b, . . 1-08^ ... 

takes origin from the whole length of the sternum. There is only 
one pectoral muscle. 

3. M. coracohrachialis, b, . 

4. M, deltoideus, a, 

b, . . 0-36\ 

c, . . 0-40/- 

Arises from inner third of spine of scapula and clavicle. 

5. M, suprcupinattM, ... a, 

. b, 
. c. 



0-02 oz. 
0'42 oz. 

0-38 oz. 



6. M. infraspinatus, 



7. M. teres minor, 



a, 
b, 
c, 

b, 



0-52\ 
0-49; • 



0-62\ 
0-63 J • 



0-52 oz. 
0-51 oz. 
0-54 oz. 
0-63 oz. 



0-03 oz. 



Arises from the anterior half-inch of lower edge of scapula, and is 
inserted below the flat tendon of the infraspinatus ; its action is the 
same as that of the glut<Bus quartus {iliocapsularis). 
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8. M, mhscapulariSf 

9. M. teres mc^'or, . 



a, 
b, 
c, 

a, 
b, 



0-81\ 
0-76/ 



0-26\ 
0-35/ 



F. — Muscles of the Elbow. 

1. Jf. triceps extensor y .... a, 

„ . . . . b, 

if . . . . C, 

2. ilf. aw<?o»«««, a, 

M b, 

>» c, 

3. Jf. hic^s eubttt, a, 

99 b, 

99 c. 



1-231 
1-28] 



014 
0-01 



} 



0-39\ 
0-51/ 



0-69 


oz. 


0-79 


oz. 


0-24 


oz. 


0-31 


oz. 


1-97 


oz. 


1-26 


oz. 


0-09 


oz. 


0-08 


oz. 


0-35 


oz. 


0-45 


oz. 



Tbis muBcle, as in the other Marsupials^ is in the Kangaroos com- 
posed of two muscles : — 

a, Coracoid hiceps^ .... 0*25 

b, Longhead biceps , . . . . 0*14 

0-39 

The coracoid biceps takes its origin from the coracoid, and is inserted 
into the tubercle of the radius y as in man and otber Mammals. 

The longhead biceps arises from the margin of the glenoid cavity 
of the scapula, and its tendon passes over the head of the humerus ; it 
is inserted with the tendon of of the brachiaus into the ulna, as in the 
Crocodile. The two muscles cross each other in their fibres, like a long 
X> or St. Andrew's cross. 

.a, 0-33 oz. 

. b, . . 0-241 
. c, . . 0-361 



4. M, brachidcus {externus), 






0*30 oz. 



Arises from the outer and posterior surface of the upper part of the hu- 
merus, winding round under the external deltoid ridge, inside the 
origin of the supinator longus. 



G. — Muscles of the Wrist and Sand, 

I. M. supinator radii longtcs, , .a, 

„ . . b, . . 0-091 

. . c, . . 0-20/' 

The tendon of this muscle is distributed to the near ends of the 
metacarpals of pollex and index. 



0*25 oz. 
0-15 oz. 
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2. M. extensor carpt radtalis, , . b, 0*14 oz. 

Inserted by two tendons into the distal and radial sides of the meta- 
carpals of index and middle finger. 

3. M. extensor digitorum communis, b, .. 0*101 /mo 

c. . . 014) • • '^•12oz. 

Distributed to the ungual phalanges of the second, third, fourth, and 
jBfth fingers. 

4. M, extensor minimi digiti, • . b, 0*04 oz. 

Extends third, fourth, and fifth fingers, and is very distinct from last. 

5. M. extensor carpi ulnaris, . . b, 0*04 oz. 

Inserted, as in man, into the outer and near end of the metacarpal of 
the little finger. 

6. M, ext&nsor ossis metacarpi poUieis, b, 0*09 oz'. 

Inserted into base of metacarpal of thumb. 

7. M. extensor primi intemodii polliciSy b, 0*03 oz. 

8. M. supinator radii brevis, . . b, . . 0*04\ ^.^ . 

. . c, . . 0-03/ • • ""^02. 

9. M. pronator radii teres, .. b, .. 0*101 ^ - , 

„ . . c, . . 0*11J 

Inserted into upper third of radius. 

10. if. palmaris longus, . . . c, 0*03 oz. 

11. M, flexor carpi radialis, . . b, . . 0*10\ ^.^ 

. . c, . . 0-13/- • "*2oz. 

Inserted into base of metacarpal of thumb. 

12. M, flexor carpi ulnaris^ . . b, . . 0071 ^.^^ 

„ . . c, . . 0*06/ • • ""'^^• 

Takes its origin altogether from the edge of the ulna and inner side 
of the olecranon; and is inserted into the pisiform bone. 

IS, M. flexor digitorum communis, b, . . 0'76\ a.at ^^ 

^ A.ftQI* • "O/ OZ. 

„ c, . . 0*58J 

This muscle consists of the,/^. sublimis and prof undits, Qndflex.pol' 
lids longus, all combined ; the flex, sublimis portion takes an extensive 
origin from the broad flat tendon oifl>ex. profundus a.nd.flex, polHds just 
above the wrist, and having past the wrist, divides into four perforated 
tendons for the second, third, fourth, and fifth fingers. 

14. M, pronator quadratua, • . . b, . • 0*02\ ^.^„ ^^ 

. . . c, . . 0-02/ • • ^"^^^• 

Extends the whole length of both radius and ulna. 
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H. — Mtcscles of the Spine. 

The muscles of the spine may be divided into the Direct and Ob- 
lique muscles, according as they pass from origin to insertion from and 
to similar or different processes of the vertebrae. 

The Direct muscles are 

1. Interspinal, 

2. Intercostal, 

3. Intertransversal. 

The Oblique muscles are 

1. Spino-costal, or costospinal; 

2. Spino-transversal, or toansversospinal ; 

3. Costo- transversal, or transversocostal. 

Direct Muscles of the Spine, 

I. Interspinal Mwcles, passing from spinous process to spinous pro- 
cess, along the line of vertebrse. There are interspinal muscles developed, 
more or less, along the column, especially in the dorsal and lumbar por- 
tions. 

II. Intercostal Muscles. — The costal processes of the cervical vertebrae 
are, as usual, well developed ; and in the lumbar region they form broad 
horizontal expansions, which are continued, with modifications down the 
whole length of the tail. 

a, M, intercostalis himharis {quadratus lumhorum). 



c', 6-08\ 
c, 7-83/ • 



6-96 oz. 



This muscle takes its origin from the interior quadrate surface of 
the ilium, Fig. 27 (quad, lumb.), and from the crest of ilium; and is 
inserted into the backs of the flat costal processes of all the lumbar ver- 
tebrae, into the edge of last rib, and posterior surfaces of next two ribs 
(extensor of lumbar spine). 

b, M. intercostalis dorsalo-cervicalis, c', . , 2*071 i /»*» 

« i.oTr^- • 1*67 oz. 

„ c . . 1-27/ 

From the costal processes of all the dorsals into the backs of the 
ribs (9 — 1), and of all the cervical costal processes (pleurapophyses), 
terminating at the mastoid process (extensor of dorsal and cervical 
spine). 

c. M. intercostalis caudalis superior, c'y . . 0'681 ^ ^^ 

c, . . 0-63/ • • ^•^^^^• 

This muscle is a horizontal wagger of the tail, audits origin is shown 
in Fig. 26 (». c. c) from a line on the posterior interior edge of the ilio- 
ischium; it is inserted into the back of the costal expansion of the 
sacrum, and into the backs of the costal processes of the caudal vertebrae 
(I — 6) — (extensor of caudal spine). 
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d, M, intercostalis caudalis inferior, c', 1 '70 oz. 

Origin from the inner surface of the innominate bone, marked Fig. 27 
{inU cost, caud. inf.), and from the adjoining under surface of the costal 
processes of the sacrum ; Insertion, into the under surfaces of the caudal 
costal processes (1 — ^ 9) — (flexor of the caudal spine). 

Fig. 27. 




m. Intertransversal Muscles. 

a, M. inter transversalis caudalis superior, c\ . . . . 2*82 oz. 

,, c, . . . . 3*50 oz. 

From the tips of the upper transverse processes of the caudal verte- 
l)r89 (4 — 17^ &c.) ; into the outer sides of the transverse processes of 
the last dorsal, and all the lumbar, sacral, and caudal vertebrae. This 
series of muscles fills the space between the superior transverse and 
costal processes in the tail. In the sacral and lumbar region it lies 
under the gl. maximus and intercostalis lumhalis — (extensor of lumbar 
and caudal spine). 

b, M. interiransversalis lumhalis superior, c', . . . . 0*56 oz. 

joining the superior transverse processes of the lumbar vertebrae — (ex- 
tensor of lumbar spine). 

c, M. intertransversalis caudalis inferior, c', .... 1 '93 oz. 

From the inferior transverse processes (hsemapophyses) of all the caudal 
vertebrae ; into the bodies of the sacral vertebrae, and sides of inferior 
transverse processes of caudal vertebrae. This series is separated from 
the intercostalis caudalis inferior by the large nerve of the inferior part 
of tail, which supplies both — (flexor of caudal spine). 

d, M. intertransversalis lumhalis inferior {psoas parvus). 

,, a, 3*70 oz. 

b, . . . 214) 

„ c, . . . 1-51 . . 1-74 oz. 

c', . . . 1-58^ 

This muscle takes its origin from the spine of tbe pubis, and is in- 
serted into the bodies of the vertebrae as high up as the diaphragm — 
(flexor of lumbar spine). 
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Oblique Muscles of the Spine. 

I. Spinoeostal Muscles (nose). 

II. Spinotransversal Muscles, 

a, M, spinoiransversalts lumhalts {multifidus spina ?) c^ . 3*20 oz. 

From the backs of the transverse processes of all the yertebrae from the 
last dorsal to the third caudal ; into the spinous processes of the vertebrae 
in front; and into the raphe above the spinous processes (extensor). 

h, M. spinotransversalis dorsalis, . c', 0*57 oz. 

c, M. apinofransversalis cervicaliSy . c', • • . • • 0*58 oz. 

From the transverse processes of the cervical and first six dorsal (tu- 
bercle in front of rib soiiculation) ; is inserted direct into the occiput. 

dy M. spinotransversalis caudalis, • c' 0*63 oz. 

III. — Costotransversal Muscles, 

a. M. spinoeostalis lumhalis, c, 0*81 \ ^.j.^ 

(Sacrolumhalis), c', 0-88/- " »^ o^- 

From the anterior crest of the ilium, below the quadratus lumborum, 
into the outer sides of the transverse processes of all the lumbar verte- 
brae. This muscle acts as a "guy" to the back at either side. It was 
in a state of fatty degeneration in all the Kangaroos dissected by me. 

J. — Abdominal Muscles, 

1. M, externus ohliquus, ... a, 5*35 oz. 

Takes its origin from the lumbar fascia, and frx)m all the ribs, except 
the first ; and is inserted into the whole length of the Marsupial bone, 
and into the inner edge of the pubis, above the symphysis, and into 
the edge of the ilium ; it is continuous with the peetoralis at the extre- 
mity of the sternum. 

2. M. cremaster, a, 0*38 oz. 

„ b, 0-09 oz. 

This muscle is from six to eight inches in length, and forms the 
lower border of transversalis, and takes its origin from the edge of the 
ilium. During coition it is reduced to two inches in length. 

S. M, transversalis f a, ... . . 1*60 oz. 

Arises from the superior anterior edge of the ilium, from the lumbar 
fascia, and from the last two ribs ; and is inserted into the fascia of the 
internus ohliquus, 

4. M, internus ohliquus, ... a, 2*63 oz. 

Arises from the last two ribs, and from the rib cartilages up to the 
xiphoid extremity of the sternum; and is inserted into the fascia 
abdominis. 
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5. if. rectus ahdomims, . . . a^ 3*43 oz. 

Takes its origin from the first rib and middle line of the sternum and 
abdomen (27 inches long) ; and is inserted into the anterior surface and 
inner edge of the Marsupial bone, of which it is the proper levator. 

K.— Muscles of Mastication. 

1. M, masseter extemus, ... a, 0*44 oz. 

Arises from the outer and lower portion of the zyzomatie arch, from 
the lower rim of the orbit and malar bone ; and is inserted into the 
posterior fourth of the lower jaw, including the entire external 
surface of the marsupial horizontad process. 

2, M. masseter infernus et M, temporalis, . . a, . . 1*11 oz. 
Inserted into the outer and inner surfaces of the coronoid process, and 
into the pit on the outer side of bone. 

Z» M. pterygoideus internusy . . a, 0*60 oz. 

Takes its origin from the inner side of the pterygoid plate, with some 
fibres from the outer side, and from the fossa between it and palatal 
plate ; and is inserted into the whole of the inner side of the marsupial 
horizontal ramus of the lower jaw. The action of this muscle is to 
push the cutting teeth of the lower jaw upwards and forwards against 
the upper incisors — an action in wMch it is powerfully assisted by the 
external masseter. 



Pakt 2. — Opossum and Phalangee. 

The following Tables contain the weights of the musdes of the Opos- 
sum and Phalanger dissected by me ; and, as I hare already entered 
into so much detail with respect to the muscles of the Kangaroos, it is 
the less necessary to specify particulars, except in the form of notes. 

A.'^Musclcs of the Hip Joint 

Opossum. Phalauger. 

Oz. Ay. Grs. 

.0-04: 10 

. 0-12 — 

.0-22 88 



1. Psoas magnus, . . 

2. Iliacas, .... 

3. PectinaBUS) 

4. Adductor brevis, . . 

5. „ magnus, 

6. „ longus, . . 

7. Obturator externus, . 

8. „ internus, &c 

9. Quadratus femoris, 

10. Agitator caudsB, . 

11. GlutsBus maximus, . 

12. f, medius, . 

13. Pyriformis, 



— 44 

0-09 

0-04 } 70 

0-02 

0-09 

0-15 
0-02 



5 50 

• ; . * I } 126 

14. Glutnus minimus (distinct, though small)) 20 
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B. — Muscles of the Knee Joint. 



Opossu&[. 

Oz. Ar. 
. 0-13 



1. Bectus femoiis, 

2. Vaati, 0*27 . . . 

3. Sartorius, '05 ... 

4. Gracilis, 0*11 . . . 

5. Semi Membranosus, . . . 0*16 

6. Semi Tendinosus, ... 0*08 . . . 

7. Biceps femoris . . .0*13 

N.B. — The Fsoas parvus in Ptialanger weighed 33 grs. 
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35 
60 

150 
77 

110 



C. — Muscles of the Ankle and Foot (Opossum). 

Qz. At. 

1. GastrocDemius et Solffius, 0*09 

2. Plantaris, 0*02 

3. Flexor dig. longus (perforans), 0*06 

(Distributed to five toes). 

4. Tibialis postieuSf 0*02 

(Inserted into near andinner side of the metatarsal of hallux). 

5. Flexor hallacis longus, 0.02 

(Inserted into tarsal bones of hallux). 

6. Peronnus longus, 0*03 

7. Tibialis anticns, 03 

8. Extensor dig. communis, 0*01 

(Four tendons). 

9. Extensor hallucis, 0*01 

(Inserted into near end of first phalanx of hallux). 

D. — Muscles of Shoulder (Opossum). 

1. M, trapeniusj 0*25 oz. 

Arises from the occiput, all the cervicaU and all the dorsal vertebrae, 
except last ; inserted into outer half of clavicle, acromion, whote qme 
ofsca|ntla, and vertebral edge of same. 

2. M. rhomhoideus, 0*07 oz. 

Origin ; occiput and spines of all the cervical and first six dorsal 

vertebrae. 

3. J/i sterno-cleido-mastoideus, 0*07 oz. 

Origin from top of stemnm and inner third of clavicle. 

4. M. omo-atlanttcus, 0*03 oz. 

Arises from anterior fifth of spine of scapula ; and is inserted into 
the transverse wing of the atlas. 

5. M, serratus ma^nus, 0*23 oz. 

Cervical vertebrae, 2 — 7 ; and ribs, 1 — 8. 

6. M. levator anguli scapula, 002 oz. 

Origin; from under surface of the wing of the atlas. Insertion; 

into the end of the spine of the sipapula. 
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7. M. omO'hi/otdeus, 0*03 oz. 

Origin ; from the anterior point of vertebral edge of scapula. Inser- 
tion ; usual. 

8. M. suhclavius, 0*01 oz. 

Origin ; from sternal end of first rib. Insertion ; under surface of 
outer third of clavicle, and front of acromion. 

E. — Muscles of Shoulder Joint (Opossum). 

1. M. latmimus dorst, 0*23 oz. 

Origin; from the spines of (7 — 13) dorsal vertebrse, and from lum- 
bar vertebrae by fascia. Insertion ; beneath biceps by a tendon distinct 
from that of teres major ; this tendon also gives origin to a fourth head 
of triceps^ which is inserted into tip of olecranon and fascia of back 
of forearm. 

N.B. — There is also an accessory cutaneous lat. dorsi, elliptical in 
shape, near the inner margin of, and inside, the true latissimus dorsi; 
its inner border reaches to the pectoralis minor. This muscle weighed 
0*09 oz., and was inserted into the pectoral ridge of humerus, by 
fascia, and in line with insertion of pectoralis minor. 

2. M. suhscapularis, 014 oz. 

3. Jf. pectoralis minor (long sHp), 0*08 oz. 

4. Jf. pectoralis major, 0*28 oz. 

5. M, coraeohrachialis, 001 oz. 

6. M, deltoideus, 013 oz. 

Origin; from the outer third of clavicle, acromion, and whole 

spine of scapula. Insertion; into the inner side of the pectoral 
ridge, outside hiceps, 

7. M. supraspinattcsy 0*14 oz. 

8. M. infraspinatus, O'lO oz. 

a. M. teres major, 008 oz. 

¥. —Muscles of the Elbow, 

\, M, triceps extensor cuhiti^ 0-42 oz. 

The fourth slip from lat. dorsi weighs 0*02 oz. 

2. M, anconeus, 0*01 oz. 

3. Jf. hiceps cuhiti, ^ 009 oz. 

This muscle is double, as in the Kangaroos — 

1. Coraeo-radial, . . 0*06 oz. 

2. UlnO'Scapular, . . . 0*03 oz. 

4. M. hrachiaus (extemus), 0*06 oz. 

From upper and outer surface of humerus, outside deltoid ridge. 



226 THE DITBLIN ftTTARTEKLY JOTJKNAL 0^ SCTENCE. 

G. — Muscles of the Wrist and Rand. 

1 . M, supinator radii longw, O'02 oz. 

Inserted into carpal bone of thumb. 

2. M, extensor carpi radialis {longior)f 0*08 oz. 

Inserted into the distal end of the metacarpal of index. 

3. M. extensor digitorum oammuniSy 002 oz. 

Distributed to second, third, fourth, and fifth fingers. 

4. M, extensor primi digiti {indieator)y 0*01 oz. 

5. M. extensor minimi digitiy 0*01 oz. 

6. J/, extensor earpi nlnaris, 0*03 oz. 

Inserted into near end of metacarpal of little finger. 

7. if. extensor ossis metacarpi poUicis, 02 oz. 

Its tendon crosses those of svp, rod. long, and ex, earp. radialis, and 

is inserted into the outer side of the base of metacarpal of thumb. 

8. M. supinator radii brevis, . . O'Ol oz. 

9. M. pronator radii teres, 0'03 oz. 

10. H. palmaris longus, 0*01 oz. 

Inserted into the tendon of the Jlex. prof, in the palm. 

\\. M, flexor carpi radialisy 0-02 oz. 

12. M, flexor carpi ulnar is y 0*05 oz. 

13. M. flexor digitorum communis, 0*07 oz. 

/ct IT ' A ^ J f sublimis, . . 0*03 oz. ' 
(Subhmu et profundus, .[^^^^^^l^^^ ^-04 oz. 

14. M. pronator quadratus, 0*01 oz. 

J. — Abdominal Muscles (Opossum). 

1. M, extemus obliquus, 0*32 oz. 

Its origin was similar to that described by Prof. Owen in the case 
of the Phdanger ; and its insertion was into the upper and outer half 
of the Marsupial bone. 

2. M. pyramidalisy 0*05 oz. 

Arises from the whole inner margin of the marsupial bone, and is inserted 
into the raphe from the symphysis pubis as high up as two inches 
below the end of the sternum. 

3. M. rectus abdominis, 0*21 oz. 

Arises from the inner margin of the marsupial bone inside the origin 
of the pyramidalis ; and is inserted along the raphe below the end of 
the sternum, sending upwards a strong distinct slip, which passes 
under the pectoral muscles and below a remarkable intercostal muscle 
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(4), to be finally inserted, broad and fleshy, into the sternal ends of 
the first, second, and third ribs. Its total length is 9 inches. 

4. Intercostal muscle (referred to above), 0-01 oz. 

Arises from the lower third of the sternum ; and is inserted into the 
middle of the second rib. 

5. M. cremaater^ 0*01 oz. 

6. M. intemuB ohltquus, 0*08 oz. 

XXXIII On HiEMODROMOMETEBs. By W. Handsel Gbif}piths. 

[Read before the Royal Irish Academy, December 11, 1865.] 

Thebe has long been a question among physiologists as to the velocity 
with which the blood moves in the arteries. Many of them have made 
calculations which, had they come from others than men of such repute, 
would have excited derision ; and indeed we can scarcely refrain from 
smiling when we read that Hales " inferred the velocity of the blood 
at the commencement of thQ aorta in man to be at the rate of 735 
feet per second." 

The celebrated Volkman saw the folly of the deductions drawn from 
such vague data as these were, and he devised an instrument, which 
he termed the " Heemodromometer," the object of which was to measure 
the velocity of the movement of the blood in the arteries. 

The results of experiments made with this instrument were, of 
course, much more reliable than those founded on calculations inferred 
from data of the most vague and uncertain character ; but, while I 
would imhesitatingly give the preference to the deductions drawn from 
experiments with Volkman' s Hsemodromometer, I can by no means as- 
sent to the supposition that they are correct, or even nea/rly so. The 
use of Volkman' s instrument involves great objections ; and, although I 
look on the instrument itself as a model of ingenuity, I cannot regard 
it as one on which I should depend for a solution of the problem, With 
what velocity does the blood move in the arteries ? 

I will proceed to describe as briefly as possible the construction and 
mechanism of Volkman' s Hsemodromometer. I will then consider the 
objections which I entertain to it ; and it is but right that I should 
afterwards mention how I would propose to rectify these defects. 

Volkman's Hsemodromometer consists essentially of a glass tube, 
which is bent into the form of a hairpin, and is fifty- two inches 
long. This tube is filled with water ; and, by a peculiar arrangement, 
is placed between the open ends of a cut vessel. Por a concise de- 
scription of this instrument, I beg to refer to Todd and Bowman's 
'* Physiological Anatomy," vol. iL, page 364. In the drawing which 
is given in that work is represented a tube, which is constructed of 
metal, and measures one inch and a half in length; it terminates 
at cones, which fit into other cones, by which means they are adapted 
to the cut ends of the vessel. The mechanism of the stopcock is 
indeed an admirable contrivance; and, although easily understood, 

VOL. VI. — D. Q. J. s. 2 I 
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is rather difficult of descriptioii. The handle commands the course of 
the tuhe by means of two cogged wheels, so that when it is turned in 
one direction it allows a free passage directly from one end to the 
other ; and when it is turned in the opposite direction thu free passage 
is interrupted, and another passage, namely, from one end, along 
the hairpin tube, to the other end is opened ; so that at the will of the 
operator he can open one communication to the exclusion of the other, 
but he cannot obtain a double communication. The glass hairpin- 
shaped tube is attached to a board, on which is fixed a scale. 

When the Hsemodromometer is used, a large artery is exposed for about 
three inches, and a piece is cut out of it after means have been adopted 
for the prevention of hemorrhage. The next step is to fix the cone- 
shaped open cups into the open ends of the artery, and each end of the 
horizontal metal tube is then fitted into its corresponding cup. I should 
mention a precaution which it is here necessary to observe — it is this : 
to so arrange the distance of the cups that, when the horizontal tube 
is introduced between them, the continuation of the vessels is as little 
altered as possible by the intervening mechanism. The blood now con- 
tinues to circulate through the horizontal tube as it would were the 
vessel entire, the stopcock being so turned as to shut off communication 
with the glass tube. This latter is now filled with water, and is fixed to 
the horizontal tube by means of pipes. The arrangement is now com- 
plete, and the stopcock is turned, so as to shut off the direct communi- 
cation between th© two ends of the horizontal tube. The blood now 
enters the glass tube, and pushes the water before it into the peripheral 
blood vessels, with (according to Yolkman) only a very slight admixture 
between the two fluids. 

I have now described at length this very ingenious instrument ; and it 
would seem at first that it supplies what is needful, in every respect, and 
that the results obtainable from experiments with it are very reliable. 
On mature consideration, however, no one will fail to perceive that 
there are grave objections to it; and it now devolves upon me to 
mention those which have struck me as being most prominent. 
There are one or two of these objections which I myself have not 
succeeded in obviating ; and many will say that it were well that 
I should pass over these, and confine myself to such as I can re- 
move. Were I to heed such suggestions, I should not be performing 
the duty I have taken on myself; for, although the instrument which I 
am about to describe I believe to have many advantages over that of 
my brother physiologist, no one is more sensible of the fact than I am 
that it is by no means a perfect instrument, and that it is itself open to 
great objections — objections which I do not despair of being able to 
remove at some future period, or which, I myself being incompetent, 
will I doubt not be done away with, and that right speedily, through 
the exertions of the learned physicists and physiologists to whose no- 
tice I submit them. Thus, in mentioning objections to Yolkman's Hse- 
modromometer which baffie my own inventive faculties to remove, I 
anticipate the defects of my own instrument. 
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The first objection which I have to state to Volkman's Hsemodro- 
mometer is applicable to mine also— it is that of the mdden propuUion 
of the hloodfrom a tube of elastic and contractile force into one perfectly 
inelastic, and one not having muscular force. The effect of this condition 
is more serious than is generally imagined ; for when the natural calibre 
of the artery f or its caliber when not in the distended state, corresponds 
with that of the glass tube, the former is capable of receiving a greater 
quantity of blood than the latter ; and the contractility called into 
action by this expansion is now exerted, and contributes to quicken the 
velocity of the remaining fluid. No such conditions as these exist in the 
glass tubing ; and the only plan I have adopted, with a view to lessen 
this difference between the two tubes, is to use a glass tube whose ca- 
liber will be equal to that of the artery when at a moderate expansion. 

The second objection is one which, although I have considerably 
lightened, I have not been able entirely to meet, namely, the existence 
of sharp turns in the long glass index tube. In Yolkman's instrument there 
are three of these sharp turns; one at the entrance, and another at the 
exit, both of which are right-angled ; the third is situated in the centre 
of the tube, and is in reality made up of two turns, each of which is right- 
angled also ; the effect is alleviated in the latter case by the curves being 
well directed ; but in the former cases, namely, at entrance and exit, the 
arrangement is directly apgular. I need not say how detrimental to the 
velocity of a running fluid the presence 4f these angles is, nor need I 
explain how the column of blood which is being propelled into the 
tube, meeting at its entrance an opposing wall has to be reflected, as it 
were, from it before it pursues its course. The same takes place at the 
exit of the tube, except that here the reflection, if I may be aDowed 
the term, takes place in an opposite direction ; so that, instead of the 
fluid being prevented to a degree from entering the tube, it is here hin- 
dered in leaving it — ^not altogether , of course, but in a degree to affect 
considerably the velocity of the movement of the contained fluid. At 
the centre of the tube, also, is a sharp turn, arranged so that the fluid 
arriving by one limb of the tube has to be sent back immediately after 
moving round this sharp double turn in the opposite direction. My 
instrument must be regarded as of much better design in respect to 
curves in the tube than that of Volkman ; for, while the fluid entering 
into his is immediately sent in a direction at right angles to the course, 
the direct course of mine is interrupted but very little. The curves in 
my Heemodrometer are greatly exaggerated, and the caliber of the tube 
where they exist is slightly increased. 

The tlurd objection which I would urge is the sudden propulsion of 
hot blood from a vessel of a certain temperature into another of a much 
lower degree of heat, or almost cold. This defect would seem to be of 
such trivial consequence as to warrant its being entirely overlooked. 
The experiments which I have made touching this question, however, 
induce me to insist on the above as a decided objection. I have seen 
that when blood or any other fluid is heated to a certain point, and 
is passed through a vessel of a certain temperature, and when, after 
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trayersing this tube for a certain distance, it is then made to pass 
through emother tube continuous with the first, but cooled to or below 
zero, the velocity of the running fluid is diminished from that which 
was maintained in the heated tube. The manner in which I have 
sought to remedy this evil is the following : — The flat support, to which 
is attached the essential part of the instrument, is made so as to contain 
two moveable iron heaters ; when these are removed, and heated, and 
then sent home into their respective cavities, the warmth they contain 
is communicated first to the copper support, and thence to the glass tube, 
through which the blood courses. 

The next objection refers rather to the mode of using the Haemodro- 
mometer than to the instrument itself. Yolkman's apparatus was, you 
will remember, filled with water previously to operating. !N"ow, no one 
will refuse to recognise the inadvisability of the blood having to meet 
a fluid of a very different specific gravity firom itself, and one, more- 
over, whose total immobility it has to overcome ere it can itself 
move an inch. I look upon this as a most serious objection to Volk- 
man*s mode of estimating the velocity of movement of fluid in a tube ; 
and indeed Yolkman himself would seem to have anticipated that the 
validity of his method would be called into question on this account, 
since he takes care to inform us that the water is moved into the peri- 
pheral arteries with but little admixture with the blood. I can only 
say that I have put Volkman's statement to the test of experiment, the 
most reliable criterion, and I have invariably found the mixture of the 
two fluids to be most considerable, and the specific gravity of the re- 
sulting mixture to vary much from that of either the blood or water. 
When using my instrument, I apply one end of the tube to the cut end 
of the artery whence the blood flows, and I apply suction at the other 
end, so as to create a vacuum, into which the flood flows freely. "When 
it has arrived at tbe opposite end, having turned the stopcock, I remove 
the ligature which had been placed on the peripheral end of the artery, 
and introduce the end of the tube into that of the vessel ; and the blood 
flows, on again turning the stopcock, as though it experienced no in- 
terruption whatsoever. Of course, these latter operations should be 
performed as quickly as pyossible ; and, in order to avuid the trouble of 
tying and untying ligatures, I make use of a minute forceps — one which 
on pressing with the fingers opens, and on removing the pressure closes 
witii a tight grip. 

I have now mentioned the four great objections which I have to 
Volkman's Haemodromometer : each one of them tends to decrease the ve- 
locity of the hlood^B movement ; and hence, when we consider tJie combined 
effect of these, we must allow that the results of experiments made with 
this instrument are not such as can he relied upon, nor do they correctly 
estimate the velocity with which the blood moves in the arteries. 

It now behoves me to describe a Ha&modromometer which I would 
propose as a substitute for Volkman's ; and I must confess that I feel 
considerable diffidence in so doing, not because I myself doubt for one 
instant the superiority of my instrument as far as regards accuracy, but 
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since I feel it to be presumptuous in me to offer aught to the scientific 
world intended to compete with the productions of so learned a physi- 
cist and physiologist as Volkman. My duty, however, prompts me not 
to yield to such feelings ; and so, with a firm conviction of its worth, I 
proceed to the description of my Haemodromometer . In my description 
I beg to refer to the diagrams, such as they are, which I have drawn, 
in order to render the details more intelligible. 

The complete instrument, as seen in the drawing (Fig. 1), consists 
of the copper support, to which is attached, by means of the fasteners 

Fig. 1. 




(a, a, a\ the glass index tube, furnished with its arrangements of 
stop-cock (h), and piston {c). The free extremities of the glass tube 
extend slightly beyond the support, so as to be more readily connected 
with the cut ends of the artery. Near the centre of the support is a 
chronometer, the hand of which describes the circle in one minute. At 
one side of the support are represented the heaters (^), which are sent 
home into their respective cavities. 

The shape and coDstruction of the support will be readily seen on 
glancing at the diagram. It is made of copper, which is a very good 
conductor of heat. At its side are the openings of the two cavities, which 
extend longitudinally along it for about three-fourths of its length ; 
into these cavities run the iron heaters, furnished with handles of porce- 
lain, so as not to bum the hands of the operator when they are to be 
removed from the fire. The heaters are kept in their position in the 
support by means of a long iron pin, which runs through a hole in the 
support and heaters, as seen in the drawing (/). 

The index tube will be seen to have a peculiar form ; and, simple as 
this form looks, it has cost me much thought and consideration to de- 
termine on it as being that which would be least likely to prove detri- 
mental to the flow of fluid in it. 

This tube will be observed to have no sudden angles in its course. 
The fluid on entering into it is not met by an opposing wall, as in Yolk- 
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man's instrament, nor is it immediately turned in a direction at right 
angles to the one it was previously pursuing ; on the contrary, the de- 
viation from the natural course is gradual, and the fluid is coaxed, as it 
were, round the turns in the tube, when it arrives at them. I have 
already mentioned that the caliber of the tube equals that of the artery 
when at a moderate expansion, and also that the caliber of the turns 
of the tube is very slightly wider than the caliber of the straight por- 
tions. I need not again repeat why these differences in caliber should 
exist From the foregoing remarks you have already anticipated the 
necessity for having different tubes, each with a different bore, so as 
to be applicable in the case of variously-sized arteries. I have de- 
scribed to you Yolkman's arrangement of cone-shaped cups for connect- 
ing his tube to the ends of the arteries. I do not recognise the 
necessity for this plan at all ; and I believe that, if the glass tube have 
its termination furnished with slightly raised edges, so as to take a pur- 
chase on the artery, the desired effect is obtained just as well. 

The removal from or fastening of the different tubes to the support 
is easily effected by opening and shutting the fasteners (Fig. 1 ^), 
which are furnished with hinges and clasps. 

Each tube is fur- 
nished with a piston ^^' ^• 
index apparatus (<?), 
and with a stopcock( b). 
The piston index ap- 
paratus (Figs. 2 and 3), 
consists of two tubes, 
the one horizontal, 
whose bore equals 
that of the glass 
tube, and which is 
continuous with it; 
the other perpendi- 
cular, arising from 
the centre of the for- 
mer, and into which 
fits exactly a piston. 
This latter tube, in- 
stead of being round- 
ed, as is the horizontal tube, is square. Where the two tubes commu- 
nicate, therefore, a square orifice exists in the upper wall of the hori- 
zontal one (Fig. 4); 
so that, were fluid tra- 
versing this latter, it 
would rush up into 
the square perpendi- 
cular tube. The handle of the piston consists of the stem, the press, 
and the handle proper. The stem is of such length, that, when the 
piston is shut down, the press, or lower surface of it, must form a 
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Fig. 3. 




Fig. 4. 
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continaouB surface with the upper wall of the horizontal tube. In 
order to effect this continuity of surface, the press (Fig. 6) must 
be curved correspond- 
ingly to the waU of the ^g-^- 
horizontal tube; and 
it must be of such size 
as exactly to fit the 
piece which is want- 
ing where the two 
tubes, horizontal and 

perpendicular, communicate. The whole of this mechanism is constructed 
of brass. The piston must be removable from its perpendicular square 
tube, so as to admit of the index ball, which I shall presently describe, 
being attached to its press. When an observation is to be made, the piston 
is to be taken out, together with the lid of the perpendicular square tube. 
To the under surface of the press is then attached lightly the index ball, 
which is made of gelatine. The arrangement is then placed in the position 
as seen in the drawing (Fig. 2), and the blood is now brought through the 
glass tube, the above preparations having been, of course, completed first. 
When the time has come for making the observation, after the blood 
has been circulating for a few seconds, the piston is pressed down, the 
spring which kept it raised is overcome, and another spring is engaged 
which keeps it down. The index ball is thus suddenly propelled into 
the current, and, being of a certain size, is carried along the tube with 
the same velocity as that with which the blood itself moves ; the lower 
end of the press of the piston has at the same time formed the wanting 
part of the upper wall of the horizontal tube, and the blood courses 
without interruption. The index ball has not gone far before it comes 
up to a scratch (Fig. I, t) on the glass index tube. As it passes this 
point, the operator glances at the chronometer, and notes the time ; sub- 
sequently, the ball passes another scratch (Fig. l,y), which is at a 
known distance from the former one, and immediately as it does so, 
the operator again consults the chronometer, notes the time, and turns 
the stopcock to prevent the ball from passing into the peripheral end 
of the artery. The observation is now completed, the index ball having 
passed through a certain distance in a certain lapse of time, and thus 
the velocity of the movement of the blood has been computed. 

For a long time I was puzzled how to obtain balls of such lightness 
as would not affect the movement of the blood. After some consideration, 
I adopted the following process : — A warm concentrated watery solu- 
tion of gelatine is made, and the polished extremity of an iron rod is 
rolled about in it, having been previously dipped in oiL The rolling 
having been continued for some seconds, the rod is taken out of 
the solution, and a thin coating of gelatine adheres to it. This 
coating has now to be removed from the mould, which is done by 
very gentle manipulation, until it is coaxed off. A small *' ex- 
hauster," furnished with a sharp extremity, and with a stopcock, is now 
introduced into the open mouth of the gelatine ball, and, by working 




234 THE DUBLIN QUARTERLY JOUENAL OF SCIENCE. 

with the fingers, the latter becomes tightly applied to the extremity of 
the exhauster, and the air is sucked out from the ball by the mouth. 
When it is considered that nearly all the air has been subtracted, the 
stopcock is turned before taking the exhauster from the mouth, and 
while the suction is yet going on ; a little carefal manipulation is now 
required to remove the ball from the exhauster without allowing the 
air to re-enter. When the operator has succeeded thus far in the manu- 
facture of his ball, the next step is to make it as round as possible. 
This is effected by two ** rounders*' (Figs. 6 and 7), which I have 
sketched; these consist of polished metal; 
they are' hollowed out slightly from centre Figs. 6 and?, 

to surface ; one of them is furnished with a 
handle, and the other is to be laid on the 
table when using them. They are first heated 
by pouring some warm oil on the polished 
hollowed surface ; the index ball is put on 
the one which is stationary, and the other 
"rounder" is gently worked over it in a cir- 
cular manner until the ball has become per- 
fectly round ; the roimders are heated at in- 
tervals by adding more hot oil to their polished surfaces. I need not 
mention the necessity there is for iron moulds of different bulk, in order 
to produce balls of different sizes, adapted to the variously sized tubes. 
I have now completed the description of my Haemodromometer. 
That I do not expect it to be considered as anything like a perfect in- 
strument, I have already said. I know that some physiologists will 
object to it on account of the complexity of previous operations which 
must be performed when working with it ; but will any one, I ask, 
give the preference to Yolkman's instrument simply because of the 
trouble of working which mine would cost the operator ? If so — ^if it 
is desirable that instruments be made with a view rather to save the 
operator work, than to attain to accuracy of result — then have I laboured 
in vain. 
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XXXIV. — On the HsBBTNa Fisheeies op Ibeland. By "William 
Andbews, M. E. I. A., Chairman of the Natural History and Mu- 
seum Department, Eoyal Dublin Society; Vice-President of the 
Eoyal Geological Society of Ireland, and of the Natural History 
Society of Dublin, &c. 

[Read before the Royal Dablin Society, Febraary 19, 1866.] 

The discussions on the Fisheries at two meetings of the Society, held 
the last month, presented such differences of opinion with regard to 
their importance on the coast of Ireland, and their modes of develop- 
ment, especially with reference to the Herring Fishery, that I have been 
requested to place before the Society the views that I have entertained 
and confirmed, and which appear to some extent to have been misinter- 
preted in the limited explanation that was afforded at those meetings. 

The paper by Mr. John Hoare gave full statistics of the value that 
their present mercantile importance has attained, and which the facili- 
ties of his business transactions enabled him with some accuracy to put 
before you. 

The present paper will be confined to the Herring Fishery of this 
country, its great importance, and to observations on the character, 
seasons, and habits of those fish on the Irish coasts. I shaU not enter 
into the early history of the fisheries, or of the laws that regulated them 
previous to the Union, but merely refer to that period when their de- 
cline became alarming, and which led to the adoption by the Imperial 
Legislature of more vigorous enactments for their encouragement 

By the Act of 1819 bounties were granted on the produce of the 
fisheries, and subsequent renewal of Acts greatly stimulated them, until 
aU bounties were finally withdrawn in 1830. Inspectors-General were 
appointed for each province, and their reports, chiefly those on the 
fisheries of the coasts of Ireland for the year 1820, plainly indicated how 
they were controlled. 

By the 59th Geo. III., a bounty of £3 per ton was awarded on the 
tonnage of aU vessels fitted out for the deep sea Herring Fishery ; and we 
find by those reports that a brig of 78 tons, and sloops of 67 to 55 tons, 
were fitted out, and were claimants for such bounty. The Act of 1st 
of Geo. lY., cap. 82, made alterations with regard to the adaptation of 
vessels, the gear necessary for them, their equipment, and further pre- 
scribed modes of fishing. This encouraged a host of adventurers, who, 
no doubt, aided by such bounties, were enabled to obtain without loss 
to their enterprise large stocks of cured fish, which were sold at mode- 
rate rates, and which greatly benefited the markets and the pop^ation 
of those places to which such supplies were brought. 

In 1824 an abatement on the tonnage bounty for the herring fishery 
was made,- for, instead of £3 per ton, the bounty was reduced to £2 
per ton, and £ 1 per ton was allocated on the cod and ling fishery in the 
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taking and curing. From that date all bounties were gradually re« 
duced, until by the 7th Geo. IV., cap. 47, they ceased on the 5th April, 
1830. 

It is singular to remark the changes that were effected by those 
laws on the Irish coasts. In 1819 there were only 27 vessels and 188 
men returned as employed in the Irish fisheries. In 1823 there were 
27,142 vessels and boats, employing 49,448 men ; and from 1824, when 
the bounties were gradually with<£rawn, to 1830 the number of vessels 
had decreased, while the number of fishermen had increased. In 
1829 the number of vessels engaged was 12,611, while the men and 
boys employed numbered 63,421. The bounties paid a tonnage on all 
kinds of cured fish, which for the ten years of bounty amoimted to 
£ 1 5 1 , 390 49. lid. It is not to be wondered at that those bounties greatly 
advanced the fiwieries of the country; for large and well fitted-out wher- 
ries went annually to the west and north-west coasts — from Skerries, 
Bush and Balbriggan — ^prosecuting vigorously the deep sea cod and 
ling fishery, and also purchasing from the fishermen of the coasts large 
quantities of herrings, which they cured in bulk, the vessels being pro- 
vided with salt and other necessaiy stores. 

The withdrawal of the bounties greatly afltected the fisheries; for the 
number of large boats rapidly decreased, being principally owned by 
tradesmen and adventurers, which thus threw a large body of fisher- 
men into distress, and deprived them of employment. Still, however, 
there were enterprising factors, who annuaUy fitted out vessels for the 
purchase of herrings around the coasts, especially the winter fish; and 
the wherries and smacks of Skerries and Bush occasionally made their 
north-west visits for cod to Boffin, and even to Iceland, and still pro- 
secuted the Herring Fishery, partly by fishing, and by purchasing from 
the native boats at KiUybegs, Galway, and Bantry. It was not fiur- 
prising that the bounties were withdrawn ; for their application had 
been so frequently misappropriated, and both bounties and loans made 
applicable to purposes foreign to the objects desired, that their suspen- 
sion was justly decided on, as removing a very fallacious mode of confer- 
ring any permanent benefit. 

From this period, each year the Herring Fisheries and the ling and 
the cod fisheries declined, and succeeded by those sad years of famine 
and of cholera, almost annihilated our coast population, and forced us 
to be chiefly dependent upon Scotland for those supplies. Emigration 
greatly worked out the decline; for although in such harbours as 
Skerries, the fishermen were numerous, and seamen the best on the 
coast, and although their wherries and smacks were employed as carriers 
and traders, yet, that employment not being permanent throughout the 
year, many annually emigrated to America. 

Similarly, in Scotland, under the same act, the 7th Geo. lY., cap. 
34, all bounties ceased on 5th April, 1830, the bounties on herrings 
being gradually withdrawn to that date. For eleven years previous to 
1826 the bounty on herrings cured, gutted, was 4*. per barrel; and for 
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the fotir years to 5tli of April, 1830, the bounty was reduced to U. per 
barrel. That act, however, did not affect the establishment of the Board 
in Scotland, nor the annual grant made for its support, as the Act of 
1808, 48th Geo. HI., cap. 1 10, was made perpetual by a subsequent Act,. 
55th Geo. III., cap. 94, which constituted the inspecting and branding 
of fish, and which continued after all other bounties had ceased. By the 
5th Geo. lY., cap. 64, a grant of £3000 a year was continued to Scotland 
in lieu of so much of the grant for tonnage bounties made under the 
Act of 1808 ; and that sum is drawn to the present day by Scotland. 
, This Act (5th Geo. lY.) also confirmed the Act of 59th Geo. HI., 
cap. 109, which allocated to Ireland £5000 per annum, Irish, for simi- 
lar purposes; and these grants to both countries continued after piU 
bounties had ceased, and do still continue in full force. 

On the nature of the grant to Ireland I shall hereafter make some 
comments. It is reasonable to inquire what caused the rapid decline 
of the Irish fisheries after the cessation of bounties; while Scotland, on 
the other hand, seemed each year advancing, and increasing in the 
number of boats and men engaged in the fisheries, not only supplying 
its own immediate wants, but largely exporting to Continental markets, 
as well as to Ireland. By some authorities the capriciousness of the 
herring on our coasts is said to have been the main attributable cause ; by 
others, the indolence and want of industry of our fishermen ; and many 
have averred that the fisheries on the coasts of Ireland are so fickle and 
uncertaia as to have led to the utter failure of all attempts at their de- 
velopment, Not any of those surmises — for they are but surmises — 
bear the slightest foundation of truth. What, may I ask, has for the 
last half century brought annually the boats of Penzance and of St. 
Ives to visit Ardglass, Howth, and Kingstown, and to remain until the 
pilchard fishery of their own shores caused their return — what the 
Campbeltown and the, Manx boats, were it not that remuneration each 
year compensated their summer ventures to the Irish coast ? No ; their 
success was consequent on the superior equipment of their boats ; their 
long and deep trains of nets, of superior make and fineness ; and, abovQ 
all, their superior judgment and experience in seeking the early summer 
fish in the deep water, and detecting the influences of winds and of cur- 
rents that affect the changes of the course of the fish during the several 
seasons. To these may be added the facilities of a ready market for the 
fresh fish. It was owing to the want of these means that even in 1861 
there were but four boats fitted out at Howth for the fishery, which 
caused the stranger fleet to be attended by a number of carrier smacks. 
Although Arklow men were by no means incapable of coping in in- 
dustry and perseverance, and though much improved in nets, their 
boats were not of sufficient tonnage; and thus the Skerries, the Rush, 
and the Balbriggan boats, once so famous on the north-west coasts as 
deep-sea line fishers, had chiefly become buyers qf fish, as well as car- 
riers of potatoes and of manure. 

For some time after the bounties ceased, the Skerries boats still 
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oontiniied to visit the coast of Donegal, generally being at Killybegs 
about Christmas to purchase the winter herrings. These boats averaged 
45 tons, stowed each about 14 tons of salt, and carried a boat on deck 
for shooting nets ; and the quantity offish taken may be estimated, when, 
with but indifferent nets, and the native boats from which they pur- 
chased fish being but three tons, with only four oars, a wherry was 
enabled to complete a cargo of 200,000 herrings, cured in bulk, for sale 
in difierent markets. These enterprises at last altogether ceased ; and, 
when the coasts were almost depopulated of fishermen, the boats and the 
nets wretched and inferior, and wholly unsuited to the deep water, then 
it was said that the Irish fisheries had declined, and were unproductive. 
Still there are many of the smacks employed as carriers, and buying 
fish from the fishermen for the home markets. 

Brighter scenes, however, have now chased away those erroneous 
views; and the men of Howth, Skerries, Balbriggan, and Arklow can 
vie with the ablest of the Cornish and Scottish craft. By assistance 
given to many of the fishermen, it has been shown that the fishermen 
of the east coast can compete in seamanship and industry with the best 
of their annual visitants. Along a great part of the east coast fine boats 
are now fitting out for the Herring Fishery ; Howth, Sketries, and Bal- 
briggan taking the lead in the superiority of vessels. At Skerries alone 
there are 116 smacks and luggers ,* 42 luggers, averaging 30 tons each, 
fitting out, with full complement of herring nets, where but a few 
years since not a single craft was so engaged-. For the coming season 
fine luggers, both at Howth and at Balbriggan, are preparing for the 
mackerel season off the south coast, and the same may be said of Kin- 
sale. 

Great assistance has been given by loans through the Society for 
Bettering the Condition of the Poor of Ireland; for the Society has ad- 
vanced to the extent of £3000 in the year, free of interest, and repay- 
able by easy instalments. An intelligent and enterprising man at 
Balbriggan assured me that he had made thirty per cent, on the loan he 
had obtained. 

The capriciousness of the Herring Fishery has often been urged by 
those who are ignorant of the true habits of the fish, as decidedly un- 
favourable to the investment of capital in such a branch of industry. 
Some writers still maintain a migratory disposition of the herring ; and 
state that bays and estuaries, which they once frequented in abundance, 
are now completely deserted. The Cornishmen have often remarked 
that there does not appear any diminution of the fish off the coast, but 
that frequently a good night is succeeded by an iinsuccessfal one, and 
then the herrings appear plentiful again. This is all attributable, as I 
have before said, to the good or the bad position of the boats, when 
weather or other causes have influenced the great body of the fish to 
change the direction -of their course, and which is constantly varying in 
the deep water, until the maturity of spawning forces their closer ap- 
proach to the shore. The herring is a deep-water species, remaining 
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throughout the year off the coasts of its birth ; hence it is that, in the 
Olupeadse, as well as in other genera of our marine fish, locality, sound- 
ings, and distribution on our coasts, more or less affect superiority of 
quality of the same species. The herring is abundant around the 
entire coasts of Ireland. The small and imsuitable boats, and the 
limited length and depth of nets, prevent the herring being sought 
at those parts of the Bays of Donegal, Galway, Dingle, Kenmare, 
and Bantry, where the fish in the early part of the season are to 
be met in abundance, and of a quality not inferior to first-class 
fish of the Scottish lochs. It is superiority of tonnage and equip- 
ment that occasionaUy gives such enormous returns to &e Yarmouth, 
Sussex, and east coast boats that fish far from the land, and that supply 
the English markets with the earliest and primest fish ; and even 
the Cornish boats that visit our coast in the summer are during the 
spring months employed in mackerel fishing, from S.S.W. of the Lizard 
to within a few leagues of the French shore. Our men of Howth and 
other parts of the east coast are now adding both to the tonnage and 
equipment of their boats, and each year with greater profit in their pur- 
suits ; for they now successfully, in the mackerel season, brave the heavy 
weather off the south coast. I have frequently, in early summer, off 
the Shannon, and off Dingle and Tralee Bays, seen the herring in ex- 
tensive shoals, when not a fish had entered those estuaries. In the 
month of June, off the Arran Islands, Galway Bay, I passed through 
such masses of mackerel and herring of a fbie night, that handnets 
fiill could have been lifted into the hooker, and yet no fish were cap- 
tured by the Claddagh boats imtil the latter part of the summer, when 
the fish moved up the bay within Blackhead. 

To accomplish great success, ample means must be employed ; and 
with a knowledge of the coasts, and of the habits and seasons of fish, 
capital so employed is as sure of return as any other mercantile specu- 
lation. During a month of last season the Yarmouth fishing boats 
alone caught 25,000,000 herrings, valued at £30,000. The value of a 
seine in the pilchard fishery, with boats and grapnels, is said to be 
£15,000. Seven seines, joined, took, on the Cornish coast, in one haul, 
pilchards to the extent of £26,000, which were cured for the Mediter- 
ranean. During 1865, St. Ives sent to Mediterranean ports pilchards 
which realized £23,647 10«. Forty-eight thousand barrels of fresh 
herrings of 700 each, 265,000 baskets of bloaters, of 150 per basket, 
and 60,000,000 of red herrings, are annually consumed in London. 

The quality of the Irish herring has often been commented on, and 
by many of experience stated as superior to fish of the best condition of 
the Scottish coasts. There can be no doubt of the truth of this, but 
not in the present state of the Irish fisheries. The quality of the her- 
ring depends upon the season and mode of capture, and upon the supe- 
rior system of its cure. It is that that has rendered the Loch Fyne her- 
ring of such standard quality — ^its early capture in the primest season. 
Since the last meeting of the Society some Loch Fyne herrings were sent 
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to me, which for delicacy of flavour oad quality could scarcely be 
equalled ; the roe and the milt were but partially developed. I waa 
informed that many of the lochs north of Loch Pyne had herrings folly 
equal in quality, such as Loch Eribol, and that they are often sold in 
Glasgow as Loch Fyne, and the very best judges cannot detect the dif-. 
ference. Such would be the case with the Arklow and Howth herrings, 
if carefully handled when taken firom the nets, and a proper system of 
cure attended to. On other parts of the coast of Ireland, where herrings 
are abundant and of fine quality, their superiority is altogether lost by 
the modes of capture, and lateness of the season when taken. 

I come to an important part of the life of the herring — ^the periods 
and the habits of spawning. Eew are the writers on ichthyology that 
have given proper attention, or indeed had the opportunity of tracing 
the career of the herring throughout the seasons. Even JohnMitdiell, 
of Leith, who in 1864 published voluminous statistics of the herring, 
had not correct knowledge of its true habits. I had intended criticizing 
the remarks he had made on the fisheries of Iceland, but mortuo verba 
nunc facto. 

It has long been known to practical flshermen on the coasts of Ire* 
land that there are two seasons of the herring in the year — ^the summer 
or harvest herring, and the winter herring. In many bays on the 
western coasts, such as Donegal, Galway, and Bantry, the winter 
Ashing was a great profit to the native flshermen, as boats from the 
eastern coast frequented those bays to purchase, and to cure in bulk for 
different markets. This trade has nearly ceased, owing to the wretched 
condition of the coast flshermen, and their want of boats and nets ca- 
pable of supplying to purchasers the quantity required. Herrings can 
be taken on the coast at all seasons of the year, but their condition va- 
ries much with the several seasons. In May the summer herrings begin 
to move from the deep water j in June they appear in large and com- 
pact shoals ; in July and August they approach nearer the land in great 
bodies; and in September and October perfect and complete their 
spawning conditions. During the month of October fine fish may be 
taken, but still they are mixed with spent or shotten fish. During No- 
vember, although quantities may still be taken, yet they are spent and 
insipid fish, generally mixed with numbers of fish of an inferior size 
that have not spawned. In December they have mostly returned to 
deep water. The winter herring fishing begins early in January, and 
terminates the middle of February, when those fish begin to spawn, and 
continue so during the month of March. From the middle of February 
to the middle of April the herring is unhealthy and insipid. Such are 
the seasons of the summer and winter fish. The summer herrings are 
richer, and more delicate in quality ; the winter fish, superior in size, 
but coarser. The fish that have not spawned during the autumn are 
those at that time of inferior size j but, rapidly increasing in develop- 
ment, spawn in the spring. 

Some years since, in the month of September, when on a visit at the 
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hospitable Castle of Derryquin, in the harbour of Sneem, Kenmare Bay, 
large quantities of herrings were taken. The harbours of Sneem, Kil- 
machalogue, and Ardgroom, were aliye with fish. Several fine nights 
I yifiited the little herring fleet, which, inside the harbour, with their 
shallow nets, were taking the fish in abundance. The fish were fine, 
and in full maturity of spawning. During a south-west breeze the fish 
were seen rushing in bodies in every part of the harbour, and so nume- 
rously, that fix)m the rocky ledges and at the shores they were taken by 
handnets and baskets. I careMly watched their movements, and found 
it was the full excitement of spawning. The fish were densely press- 
ing upon each other in every part of the harbour. Those that were 
taken had ejected both ova and milt, which agglutinuzed together, and, 
being of heavier specific gravity than the water, sank to the bottom, and 
became attached to stones, seaweed, or to any substance met in descent. 
Thus, in every part of our coast, in the shoaler bays or inlets, the in- 
stinct of the herring at the full maturity of spawning Incites its ap- 
proach to deposit its spawn. In the month of October, the " Galway 
Express" mentions that near 400,000 fish were brought into market 
in one day, all captured about the pier, and far up in the inlet of 
Oranmore. 

It is mentioned that, in a little bay east of Cromarty, such an immense 
shoal was thrown, or rather ran themselves ashore, that salt and casks 
failed the packers. Similar is the instinct that excites the capelin 
(MallottM arottcus). These little fish crowd into the shores of New* 
foundland and Labrador in July, in countless myriads, to spawn. In 
the bays every rolling wave strews the shore with hundreds of capelin, 
which are washed off by the retiring wave, all leaping and pressing to- 
gether in the act of depositing spawn, the compression excluding the 
ova. The ova become attached among fuci and conferveB, 

From the views I have given of the spawning seasons of the her- 
ring, it is clear that, should a close season be essential, that prohibition 
should be exercised for November and December, and from the middle 
of February to the middle of April. At those periods the fish are soft, 
insipid, and not suitable for curing. 

Having so far endeavoured to condense a subject so extensive as the 
state of the fisheries and the habits of the herring, I now turn to its 
mercantile importsmce. Within these few years the capture of the her- 
ring has been so successful to the boats of our fishermen of the east 
coast of Ireland, that the branding system has been agitated, and re- 
garded by many as essentially necessary to still further promote the 
industry of the country, and to secure to it some portion of the benefit 
that Scotland is considered so largely to derive from it. The brand is 
the relic of the old boimty system, granted and continued to Scotland in 
lieu of tonnage bounties, and in connexion with other grants that are 
still in force in that country. Although, under the inspection directed 
by the Board of Fisheries of Scotland, a notice of all fish cured must be 
given to the inspecting officer, yet it is not compulsory on the curers to 
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have the brand. The returns, therefore, show that nearly the whole of 
the western parts of Scotland reject the brand, the use of which ap- 
pears only general to the eastern parts of the coast, and to Stomoway, 
Shetland, and the Orkney Isles. The Continental agents or merchants 
at the ports, to whom are consigned the large exports from Scotland, 
feel confidence in the ofijcial brand, when marked as Crown Aill, Crown 
P., Crown PP;, or as Katies; and which, without examination, facili- 
tated their disposal in the inland markets. Deceptions have been con- 
sequent, and many consider it far better to abolish the brand altogether, 
and to depend upon the reputation of the curer, whose trademark would 
be ample security for the purity and value of his consignment. Is not 
the XX of Guinness, the LL of Kinahan, and the name of Jameson, 
such as to secure the reputation of their exports to all countries ? If 
we confined ourselves to such examples, no doubt the reputation and 
quality of the Irish fish would eventually be justly esteemed wherever 
exported to. Still, so long as the brand is of utility to Scotland, it is 
but just that she should continue to maintain that right, and those grants 
that have been drawn by her for years for the encouragement and the 
protection of her fisheries. 

But, on the other hand, Ireland should also receive her share. No 
brand favours the industry of Irish produce, and she has even been de- 
nied for years that grant of £5000, which she annually should have 
received under the very same Act of Parliament under which £3000 a 
year to this day has been drawn by Scotland.* 

It may be argued, what has Ireland to do with a brand ? Look at 
the present imports, between 70,000 and 80,000 barrels of herrings re- 
quired by her from Scotland each year, chiefly from Wick, Stomoway, 
and the Orkney Isles, and to these may be added supplies from Norway. 
Large imports also are made of ling and cod, and Newfoundland fish. 



* Eeferring to the Report from the Select Committee on the Taxation of Ireland, ordered 
by the House of Commons to be printed 1st Jnne, 1866, at page xxxix will befoand the 
amendment proposed by Sir Edward Grogan, which fully details the several Acts of Par- 
liament bearing upon this important question. The whole of the fishery laws with 
regard to bounties^ and the duties of the Commissioners appointed under the Act of 
1819, ceased by the Act of 7th Geo. IV., c. 47, on the 6th April, 1830 ; the Act of 7th 
Geo. IV., c 34, sec. 4, merely superseded those portions of the Acts 69th Geo. III., 
cap. 109, 1st Geo. IV., c. 82, 1st Geo. IV., c 103, which related to bounties, 
and which were to be discontinued on the 5th of April, 1830. The Act 1st William IV., 
c. 54, sec 8, has been viewed as repealing Act 59th Geo. III., c. 109, but which seems to 
have been misinterpreted with reference to that section which quotes the annual grant of 
£5000. The Commissioners of Fisheries appointed under the Act of 1819 terminated 
their duties when the bounties ceased, and it was necessary that the construction of piers 
and harbours, undertaken by said Commissioners previous to 5th April, 1830, should be 
completed. Grants to the extent of £13,000 were sanctioned by the above Act to the 
Directors of Inland Navigation for that purpose. These grants did not affect the discon- 
tinuance of that £5000 a year, which, under sections 9 and 10 of 5th Geo. IV., c 64, 
still continued in force in Ireland ; and which the Act of 6th and 6th Victoria, c. 106, 
sec. 1, fully confirmed. 
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Yet >e¥eii these tnipplies were ehovt of the demaad dar&ig the Lent of 
last year. Are not, then, liiese strong grounds to seek those rights for 
ike enoonragement of onr fisheries, and to induce capital to be expended 
in the obtaining and securing to ourselves those stores that are inex- 
haustible on our coasts ? It is se^i that the takes of fish both at Ard- 
glass and at Arklow, in the early part of last summer, were great ; and 
&at the continuation of the takes was large that vrere throughout 
the summer brought to Howth. The demand for the English market, and 
for fresh fish, left but little surplus ; for it was only when the late day 
sales, or the ]»ioe per mease was lowered, %hat limited purchases were 
attainable by the home curers. Had Scotland the same facilities for the 
transit of her firesh fish tiiat we possess, the curing for foreign markets 
would be greatly limited. Two-thirds of the fish barrelled and sent 
irom Looh Fyne are but slightly salted, and are sold as fi*e8h in the home 
markets. The facilities of transit in Ireland are now great, while the 
resources aU around o.ur coast are almost imtouched. We require capi- 
tal ; we require large boats, and tiiese prudently mcmaged and disposed 
witii judgment ; and with a knowledge of the seasons of fish, and of the 
habits of the fi^ermen, no mercantile speculation would be more remu- 
neratiye. The cattle plague has struck terror into the British Isles ; a 
scarcity of provisions is threatened, and yet upon what resources could 
we so securely depend as upon our fishmes ? See the returns for the 
investment of capital. Scotch barrelled herrings at present realize 409. 
per barrel, ling 34^. to B69. per cwt., or 4^. per lb., and all other fish 
scarce and high in proportion. But we want large boats ; and this will 
lead to another object of great importance, and one strongly demand- 
ing ^e attention of the Imperial Legislature — yiz,, the harbours of our 



To the kindness of my esteemed friend, Charles Haliday, Esq., of 
Monkstown Park, I am indebted for references to his extensive and 
valuable collection of records and reports of the past and present history 
of the state and condition of this country ; and he kiudly placed at my 
disposal a collection of charts of the entire surveys of the Irish coasts, as 
well as aU records and Acts of Parliament bearing upon the subject that 
I have been so much interested in. The original plans of the pierp and 
harbours designed by the late Alexander Nimmo, G. E., and the surveys 
and soundings made in 1821 and 1822, under the directions of the Com- 
missioners of Fisheries, as well as charts of the harbours of the east coast, 
dated more than one hundred years since, I have carefully examined. 
These, however, give no usefal views beyond the test of the soundings 
of those dates and recent surveys; but theyconveyvOTy satisfactory evi- 
dence of the alteration of depths of soundings by silting or other causes. 
Nimmo's piers were but indifferently constructed ; and, being mostly 
tidal, were only suited to the small hookers, yawls, and corrachs then 
in use on the coasts. The few hundred pounds allocated for their for- 
mation did not afford proper durability in their structure. The winter 
storms have mostly cleared the work. 

Along OUT eastern coast, where our fisheries have most progressed, 
VOL. VI. — n. Q. J. s. 2 L 
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our harbours are tidal, and inadequate to contain the boats that asaembte 
for the fishing. Prom B[ingstown south to Wexford, or north to Ard- 
glass, where have the boats to run in heavy weather? The best posi- 
tion I see on that coast is that of Skerries. The fishing grounds lie 
chiefiy to the north-east of the Rockabill ; and even Ardglass, that has 
some depth of water, is not so convenient as a general position as Sker- 
ries. But Skerries is a tidal harbour. The large class of boats now be- 
longing to Skerries, to Itush, and Balbriggan, have no place of refuge in 
a breeze of wind, nor to work out to the fishing grounds at aU times in 
suitable weather. They must lie hauled up for the winter, or sheltered 
in the creek of Baldoyle. 

The pier of Skerries runs in a northern direction 650 feet, having 
a depth of water at its extremity of fifteen feet at high tides. The 
springs, full and change, rise fourteen feet, but the harbour within dries 
at low water. . By an old chart, 1765, no sUting appears to have af- 
fected the soundings. Parts of the harbour appear greatiy changed, and 
the anchorage much injured by ballast being discharged by the "Wick- 
low boats that go there for limestone. It is stated that occasionsdly 
150 tons a week have been so discharged during the last twenty years, 
and even in reports of 1835 the exil of this practice is particularly 
alluded to. Tbe clearing of that harbour should be enforced, and the 
present injurious custom checked. 

I have alluded to a grant of £5000 a year, Irish currency, and which 
is still in force, and mainly applicable to harbours and fishery piers. 
This sum has been unappropriated for the last thirty-five years. Sker- 
ries is a position for the allocation of such moneys ; and were the soimd- 
ings cleared in the harbour, and a breakwater pier extended along the 
rocks of the cross which project seaward 750 yards, having a wide 
basement and firm foundation, and by giving a slight elbow or curve at 
the extremity, deep water would at all times of tide be inside, and would 
afford ample shelter for all closes of vessels that frequent that part 
of the coast. In the ftirtherance of such plans the Commissioners of 
Fisheries, in the Report for 1821, refer to the importance of the aid, 
through the Royal Dublin Society, by a statistical survey of the coasts. 
It would be the means of greatiy encouraging the building of a large 
class of boats, and of giving employment in the fisheries throughout 
the winter to the men of Skerries, Balbriggan, and of Rush, and thus re- 
taining a fine body of fishermen and seamen in the countiy that other- 
wise are forced to leave their homes, and which also tend to their di- 
recting attention to other pursuits than the sea. 

The Scotch Board of Fisheries has been for years sensible of the 
importance of improving the fishery harbours and piers. In addition 
to Government grants, large outiays have been made by the British 
Fisheries Society for the improvement of the harbours on the east coast 
of Caithness; and now that society has promoted the formation of a 
splendid harbour on that coast, to the extent of an expenditure of 
£120,000. Such attention should seriously be directed to our shores ; 
for, until we have safe positions for our large boats, our fiBheries will 
still remain much crippled. The advantages from the accomplishment 
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of such improvements will be great— the retaining on our coasts, and the 
^nployment throughout the year, of a fine body of seamen, and the 
training with a certainty of a livehhood at their own homes the sons of 
the fishermen. See the benefit that may accrue to our merchant marine, 
that at present are forced to man their ships to a great extent with 
foreign seamen — ^the sad and melancholy results of which are too often 
detailed. 

The utility of training ships would be thus desirable in certain posi- 
tions of our coasts, which would stimulate and promote a desire for the 
sea, and those vessels would be essentially serviceable in maintaining 
an orderly state among the fishermen in their pursuits. The violent 
aggressions of the Claddaghmen have often been recorded, not only ex- 
ercised by them against strangers, but against their neighbours of the 
bay who they considered infringed their rules. They exacted all mo- 
nopoly, and regulated the markets, preventing an excess of supply 
through the exertions of the more industrious fishermen. The Eeport of 
the Commissioners of Fisheries for 1820 mentions the necessity of ''The 
Plumper" Gun-brig being sent there, which so awed those lawmakers that 
the supplies offish exceeded all expectation. Three hundred boats daily 
Uned the quays, each containing 10,000 to 20,000 herrings. Vessels 
were laden for other markets, and all the inland parts were most abun- 
dantly supplied with the cheapest food. At that period herrings were 
cured in bulk to an extent of 4000 barrels, of 700 fish to the barrel, while 
now nearly that quantity of Scotch barrelled herriDgs are annually im- 
ported by Galway. 

In conclusion, I cannot avoid commenting upon the views recom- 
mended in the Eeport of the Commissioners appointed to inquire into the 
Sea Fisheries of the United Kingdom. In the limited opportunity 
afforded them of the examination of the state of the fisheries of this 
country, they certainly appear to have advocated an extent of freedom 
and removal of restrictions by no means calculated to improve their 
condition. Legislative control and restriction are absolutely a necessity 
as regards this country. Although I have supported the utility in 
every sense of deep-sea trawling, yet I have always maintained that, 
within certain limits of soundings, a prohibition should be observed 
against-all classes of trawl boats, and injurious shore netting, that have 
always proved destructive to the fry of all kinds of fish. The Acts of 
5th and 6th Vict., cap. 106, and 1 1th and 12th, cap. 92, placed the con- 
trol of the fisheries in a public board, and gave to it powers with re- 
gard to the regulating of our sea fisheries, which, if maintained in all the 
integrity of their principles, must of a certainty be productive of advan- 
tage and protection. Still, I must agree with the Commissioners, who 
observe in the Report that the Acts "might, in the hands of injudicious 
and meddling administrators, become sources of much injury to the 
fisheries, and of the most vexatious interference with fishermen." 

I trust that our Irish Members of Parliament will band together, 
and maintain to us our rights and our laws, so essentially necessary, and 
by which alone we can hope to foster, to advance, and to protect our 
fisheries. 



246 THB DVBUir aVAmTXBBT XOWSAli OF BCIXlf C£. 

I will finish m the words of the eloquent Bight Hon. TiedeAck 
Shaw, es:preesed at a dinner given hy my esteemed Mend the late John 
D'Arcy, when Lord Mayor of Dublin — ** I cannot believe that Ireland, 
for whom God and nature have done so much, and man so little, with all 
her great capabilities, and her yet undeveloped resources, is not to have 
her day. We must all feel and deplore that we have already had a 
long, dark, and dreary night; but I trust that we discern streaks of a 
nK>re promising mom — ^t£at Ireland will cease to be a byeword among 
nations, and that she will become an honoured, and, as I believe she ever 
must be, an integral portion of l^e United Kingdom." 



Mr. Barrington, T. C., ex-Lord Mayor, referred in a compHmentaiy manner t6 
the ability with which the subject was treated by Mr. Andrews, and said be would add 
Botbing more to iHiat had been stated than to draw attention to the young oompany for 
the promotion of Ashing interests in Ireland. He also referred to the fact that the £5,000 
a year formerly granted by the Government for the improvement of Irish fisheries, and 
which of late years had been discontinued, would now, if paid up, amount to J£200,000, 
with compound interest He thought the Government should be called* upon to pay it 
op, if there was any chance of their doing so. 

Mr. James Hauohtoit, J. P., thought that the first thing the Government ought to 
do would be to provide proper harbours for shipping ; and, having gone so far, they diould 
endeavour to establish the most perfect system of free trade in every branch of business. 

Mr. RontR (Barrister) spoke on the importance of asldng £rom the Grovemment 
money for the purpose of developing the resources of the fisheries of the coasts of Ireland^ 
particularly as he thought it was a favourable time for asking with a chance of being 
listened to. If some of the statistics, such as Mr. Andrews had furnished, were given 
to some of the Irish representatives, the screw might be put on the Governors at the 
other side of the Channel with bene6t to Ireland. 

Mr. Walsh (Agent for Lloyd's) said, that the Society should feel indebted to Mr. 
Andrews for the very valuable and interesting paper just read on the subject of our 
fisheries ; so clearly pointing out the difficulties under which the poor fisherman labours, 
and the reasons why our truly valuable fishing grounds have not been more fully de- 
veloped, although they offer such a field for profitable investment. Mr. Andrews has 
entered so much in detail into the subject, and has so ably described the causes of this 
backwardness of the fishery interests, that he has left little for others to say beyond re- 
iterating what he has already so clearly laid before you. An acquaintance of many 
years' standing with the several fishing towns and villages along the east coast, from Bal- 
briggan to Courtown, enables me to bear testimony to the accuracy of Mr. Andrews' 
view, that one cause of this backwardness is the inability of the fishermen to provide 
suitable fishing tackle and boats at the proper season. In this, however, I am glad to 
say, I have recently observed a decided improvement, which I trust may continue. But 
of another cause, alluded to by Mr. Andrews, I cannot speak so hopefully ; I allude to 
the want of good piers and safe harbours near their dwellings, to which the fishermen 
might bring their boats. I cannot point to a single pier or harbour on the east coast 
which meets the requirements of the fishing interests. Balbriggan harbour is not avail- 
able, but at high water, or near it. Skerries harbour, where the natural advantages are 
great, presenting striking facilities, not only for a fishing harbour, but even for a Chan- 
nel safety harbour, has been sadly neglected, and permitted to go to decay ; the boats fre- 
quenting it to load limestone having been permitted to throw their ballast overboard, 
even inside the harbour. Howth, after the enormous outlay therein, has been allowed to 
silt up to such an extent, that the authorities have been obliged to send a dredging ma- 
chine to clear out the entrance, and remove some of the accumulated silt which fills the 
harbour ; and at Arklow, where the Hibernian Mining Company have spent laige sums 
in raising piers both on the north and south side of the Avoca River, I fear the work 
has not proved of advantage to the fishermen — since, when obliged through stress of 
weather to run from their fishing ground for shelter, they find the entrance to the river 
a source of doubtful advantage ; many boats sustaining much damage, and some being 
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eren wrecked in attompting Co get oyer the bar. Mr. Andrews drew attention to an Act 
authorizing an annual grant for fishery purposes, and remarked that, though this Act is* 
still in existence, the grant has not been paid for years; this, if devoted to its legitimate: 
purposes, would enable great benefits to be conferred on the fishermen, and do away with 
or mitigate many of the drawbacks and disadvantages under which they at present 
labour. 

Mr. HoABB referred at considerable length to statistics on the subject 
Professor Shaw referred to the state of the fisheries of the Isle of Man, and the 
thriving state in which they were in consequence of their harbour being well looked 
after by the Government. The filling up of our harbours was the only reason he could 
see amongst those advanced for the backward state of the fishery trade, and he thought 
a pressure should be put on the Government to improve and build Irish harbours and 
filling piers. 

Mr. Matthbw M'Gowan, of Skerries (Master Mariner), said that he thoroughly 
agreed with Mr. Andrews in all his views and remarks on the fisheries around the coast 
of Ireland. He spoke from an experience of seventeen years, having fished off all the 
principal grounds of the north-^west and west coasts, especially off Innisboffin ; also off 
the south coast, and along the entire east coast ; he had likewise been with his vessel to 
Iceland. He fully agreed with Mr. Andrews in the remarks he has made with regard to 
our harbours and their present state. A proper investigation of their present condition, 
and of their insecurity and unsuitability to hirge class fishing boats, is absolutely essential 
to a proper promotion of the fisheries* Skerries, in particular, is fJmost useless, from the 
shoaling of the best parts of the harbour, from the large quantities of ballast that have 
for years past been discharged there, not unfrequently, as Mr. Andrews has observed, 
150 tons in the week. The large assemblage of English, Scotch, and Manx fishing 
boats that annually frequent Skerries would be greatly benefited by an extension of the 
harbour, as proposed by Mr. Andrews, not to speak of the large and increasing numbera 
of Irish boats that are throughout the year there. Besides, the localities of ^e fishing 
grounds are such, that great loss of time occurs in working to and from Howth with con- 
trary winds. The improvement to Skerries, suggested by Mr. Andrews, would with, 
strong easterly gales afford great shelter to all classes of vessels, as much damage in 
such weather too frequently happens along the east coast. At the Isle of Man, at St. 
Ives, at Wick, and at other fishing stations on the British coasts, good safety harbours 
have been formed ; and, although petitions have been signed in favour of Skerries by 
English and Scotch fishermen, by those from Cumberland, Whitehaven, and Maryport, 
and also by the Drogheda Commissioners, there is no Member of Parliament to advo- 
cate our cause, nor Fishery Commissioners to report to Government in our behalf as in 
Scotland, when we have had 600 sail in our road in the fishing season. Much more 
could be represented, but Mr. Andrews has fully advanced all that could be said on the 
subject. 

The Chairman (Sir £. Grogan, Bart) thought that this evening*s meeting would be 
productive of good results. During the last two years — the last session and session before 
— there had been a very important committee appointed to consider the taxation of Ire- 
land, and that committee dwelt very largely on the point that Ireland had a right to some 
share in the national expenditure. The result was some expenditure towards the establish- 
ment of a dockyard in the Cove of Cork. There were five dockyards in England, and it ia 
needless to dwell upon the advantages in the way of employment, and in the training of 
mechanics and skilled labourers, resulting from these establishments ; and he did not 
see why, if they contributed a full share to the national exchequer, they should not have 
a proportionate share of expenditure in return. The subject of Mr. Andrews' paper 
was of the utmost importance to Ireland. Around our coasts there was an abundance 
of all kinds of fish, and plenty of willing hands to catch them ; but some assistance on 
the part of the Government was necessary, to enable our people to take advantage of the 
almost inexhaustible supplies of good and wholesome food placed, as I may say, by 
Providence at our very doors. What we wanted were suitable fishery harbours for the 
shelter and protection of the fishermen and their boats; without such harbours they 
could not have boats, and without boats no fish could be captured. The first and most 
important point, therefore, was the erection of fishery harbours in suitable localities 
around our coasts, and the improvement of such as may have been heretofore erected ; 
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and he did not see any more advantageous manner in wliich public monejr oonld be es« 
pended in Ireland than in the erection and improvement of such harbours, whereby 
immediate and remunerative employment would be provided for a large and deserving 
class of our population, and an abundant supply of food obtained for all classes — a con« 
sideration of no small importance at this moment. In asking fbr this assistance from 
the Government, they did not come forward as simple beggars to make an '*ad mise* 
ricordiam" appeal to the Parliament and Government of the United Kingdom, but they 
came forward to ask as of right that the same advantages, the same encouragement, 
which had been for so many years extended to Scotland in the developement and improve- 
ment of her fisheries, should be given to us ; especially as the right of both countries to 
grants for fishery piers, and the encouragement of the fisheries, was specially reserved 
and continued to each of them by the Act of 1842. He (the Chairman) had had several 
interviews with Mr. Andrews on this subject; and Mr. Andrews bad convinced him that 
Ireland was still fully entitled to the grant of £5000 a year for the erection of fishery 
piers and the encouragement of her fisheries, originally provided under the Act of 1819, 
but which of late years had been allowed to fall into abeyance. The right of Ireland to 
this grant was clearly reserved and continued by the Act of 1842. Previously to this 
Act, there had been various Acts passed at different times, regulating and varying the 
bounties to be given for the encouragement of our fisheries; these Acts expired in 18B0, 
and by an order of the Government of that day all the accounts connected with them 
(and they were both intricate and complicated) were to be closed, and all further pay- 
ments under them discontinued. This order only applied, and could only apply, to the 
bounties I have alluded to ; for, however high an opinion we may be disposed to entertain 
of the prerogatives of the Crown, no order of the Crown, or of the Lord Lieutenant, can 
in these kingdoms repeal an Act of Parliament ; the grant of £5000 a year under the 
Act of 1819 is therefore, in my opinion, still available for the purposes for which it waa 
originally intended ; and this opinion is, as I am informed, shared by gentlemen of high 
leg^l standing in this country. However, the authorities of the day, who were intrusted 
with the management of our fisheries, took a diflbrent view ; the grant was allowed to 
fall into abeyance ; and an arrear, amounting to upwards of £144,000, is now due 
to Ireland on account of this grant. If any confirmation of the correctness of the opi- 
nion I have ventured to express on this subject were required, it will be found in the 
Act of 1842, whereby all the Acts relating to our fisheries were by name (including that 
of 1819) repealed — ^an enactment which would have been useless and unmeaning, if the 
interpretation put upon these Acts by the Fishery Commissioners in 1880 had been valid 
and conclusive. We have a right, therefore, in my opinion, to have this arrear applied 
to the erection and improvement of fishery piers around our coasts; audit is needless to 
point out the great benefits which the expenditure of this sum for these purposes is calcu- 
lated to confer upon our maritime population. A considerable expenditure for these pur- 
poses is required, and is absolutely necessary ; this arrear would go a.long way ; and any 
additional sum which may be wanted would be amply repaid in the developement of the 
almost untouched mines of wealth surrounding our coasts, and in the peace and prospe- 
rity of our fishery population, for whose benefit so little has of late years been done. We 
have a market in Liverpool, and the other centres of population in England, for any 
amount of fish our people may take. The expenditure of the money to which I have 
alluded is sure, therefore, to be remunerative, while the greatest benefits to both coun- 
tries will also flow from it. One of the recommendations of the Parliamentary Commit- 
tee of last year was, that the opinion of the law officers of the Crown as to the repeal of 
this grant of £5000 a year under the Act of 1819 to Ireland should be taken ; and I 
can have no doubt that General Dunne — whose zeal and determination in pressing the 
interests of his country are well known, and to whom we are indebted for the appoint- 
ment of the Committee — will not lose sight of this point, but will crown his labours by 
urging the Treasury to consult the Attorney and Solicitor-General as to Ireland's con- 
tinuing right to this grant, whereby such incalculable benefits would be conferred upon a 
large class of our population. The right of the people of Scotland to the grant of £3000 
a year for the encouragement of their fisheries is preserved and continued to them under 
the Act of 1842, and this grant they enjoy up to the present time; it has, however, been 
largely increased, and the sums paid by the Treasury in aid of the fisheries of Scot- 
land amount to £14,000 or £15,000 a year ; while the £5000 a year continued to us by 
the same Act has, as I have already stated, been allowed to fall into abeyance ; and 
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nothing, or comparatively nothing, ia paid towards tho encouragement of our fiaberiee^ 
Hr. Andrews has pointed out the extraordinary increase and developement of our fisheries 
under the system of bounties which formerly existed, and the great collapse which en- 
sued when the bounties were withdrawn. But, while we cannot look to any renewal of 
that system, it is highly ^tisfactory to know that our fisheries are again progressing; 
and with the assistance (small in itself as it may appear) which the Trustees for better- 
ing the condition of the people of Ireland are enabled to give, are again rapidly improv- 
ing, and this without any loss to the Trustees. He has informed us that the loans made 
by the Trustees to the fishermen to enable them to obtain better boats and fishing gear 
have been thankfully and faithfully repaid ; that an improvement in the number and 
size of the boats, and of the necessary nets, &c., for prosecuting the fisheries, more than 
commensurate with the extent of the loans, is observable; while the improvement in the 
condition and habits of many of the people engaged in the fisheries is also observable, 
and every well-wisher of Ireland must hope it will be permanent; but, to insure the 
permanence of that improvement, something should be done immediately by Government 
for the protection of the lives and properties of our fishing population, by the erection 
and improvement of fishery piers and harbours in suitable localities around our coasts. 
He concluded by thanking Mr. Andrews for having brought thia very important subject 
80 ably and so clearly before the meeting. 



XXXV. — "Notes on some of the Dbipt in Ibeland. By G. Henbt 
KiNAHAN, F. E.G. 8.L, Senior Geologist of the Geologicjal Survey 
of Ireland. 

[Read before the Royal Geological Society of Ireland, March 14, 1866.] 

Connected with the drift in Ireland, I have observed various phe- 
nomena, to which I intend in the first place to call the attention of 
the Society, and afterwards to offer some suggestions as to the agencies 
by which they may have been produced". 

First. The principal features of the hiUs and mountains would 
seem to have been formed in a great measure previous to the drift 
period; as in most of the valleys more or less bo alder drift occurs, 
which usually rests upon " ice-dressed" rocks. 

These prsB-drift-formed features can be well observed in the mountains 
about Lough Mask, counties of Mayo and Galway. On looking at these 
eminences from some distance on the south, it will be seen that those 
on the north of the lake slope gradually down to the plain on the 
east ; and that on the south of the lake, if a line be stretched from the 
mountains west of Toormakeedy (Slieve Partry) to the country east 
of Cong, this line would rest on the sHghtly-sloping table top of Ben- 
levy,* the isolated mountain between Loughs Mask and Oong; and also 
that it would coincide with the previously mentioned slope on the 
north of Lough Mask.f 

On an inspection of these hills, it will be found that the floors 
of the valleys are .** ice-dressed," and that many of the valleys contain 
boulder drift. From this it may be inferred that at one time these 

* Gable Hill ; 8o called from its likeness to the gable of a house. 

t From Derradda, the hill S. W. of Oughterard, county of Galway, there is a good 
panoramic view of all the Yar-Connaught and Gonnemara hills, from which it would 
appear that they once formed one great slightly undulating table land. 
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mountains stretched in a gradaal slope from Slieve Partry to Partly on 
the K. E», and to beyond Cong on the B. W. ; that, after this, the area 
now occupied by Lough Mask and its tributary valleys, also tiie yalleys 
between Slieye Partry and Benlevy, and the undulating ground be- 
tween Benlevy and Cong, were denuded away, and that subsequently 
ttie rocks were ** ice-dressed," and the boulder drift deposited in the 
Talleys. 

Very similar results can be observed in respect to the hills in 
SHeve Aughta^ the mountain group lying at the junction of the coun- 
ties of Galway and Clare. Looking at them also from the south, it 
will be observed that the flats on the table-topped hills, east and west 
of Lough Graney, if connected, would form a continuous upland; and, 
moreover, they are capped with nearly horizontal basal beds of the Old 
Bed Sandstone group, l^ow, these hills are separated by valleys in 
which boulder dnft occurs, lying on the ** ice- dressed" rocks.* 

Second. PraBglacial drift. Seemingly before the boulder drift 
period there was a drift that in places contains the remains of trees 
and plants. This drift has been found in the Bolleyneendorrish Eiver 
valley, which lies eastward of Gort, county of Galway,* and on the 
Castlecomer table land, the mountainous district that lies at the junc- 
tion of the Queen's County, Kilkenny, and Carlow.f Mr. Wilkinson 
also seems to have recorded praeglacial drift at Nenagh, county of 
Tipperary, as there a black peaty bed was found, under ''forty-three 
feet of hard calcareous clay, with numerous lumps of limestone inter- 
mixed, but unstratified." J 

TMrd, Ice-dressed Eocks. With reference to the class of phe- 
nomena now entered on, I have obs^r^ed that there are two distinct 
sets of strifiB, or scratches. The oldest one, which for convenience 
sake in these notes wiU be called the Primary^ as its strisB corre- 
spond wiidi the long axis of the " crag and tail," and of the principal 
** Tors,"§ or ice-dressed hummocks of rock, has a general bearing of 
aboutN.N. E.orN. E., to the S.S.W.or S.W.; and the ''crags and '^tail" 
and " Tors" are precipitous, or crag towards the southward, and slope 
or tail towards the northward. The general bearing of the " crag and 
tail," the Primary " Tors," and the Primary strisB is slightly modified 
while crossing mountains and high ground, having westings or east- 

* See '*Mems. Geological Survey, IreUnd/* Ex. Sheets 115 and 116, p. 28. 

t See " Memg. Geol. Survey, Ireland," Ex. Sheet 137 ; and paper by Author, 
" Geological Magazine," Oct, 1865. 

In a Paper read before the Sodety, May 13th, 1846, "Note on the Tertiary 
Deposita. of the County of Wexford," the author, Captain James, B. £. (now Sir H. 
James), mentions seventy- four species of fossil shells, some of which are Arctic 
that were found in what he seems to consider prseglacial drift. (See " Journal of the Geolo* 
gical Society, Dublin," vol. iii., p. 196.) 

X See paper by T. Oldham, J/L, R. I. A., "Journal of the Geolo^cal Society of 
Dublin," vol. iii., p. 64. 

§ This English name for the dressed hummocks of rocks has been copied from 
"Frost and Fire," by J. W. Campbell, as it is more concise than the Continental term, 
Rochet Mautontieea, 
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ings respectiyely when the slope of the motintaiQ or high ground is east- 
ward or westward. 

The Primary set of striae is crossed at various angles by another 
set, which may be called Secondary y that always coincides with the direc- 
tion or generad fall of the valleys in which it occurs. The Primary stnsB 
are very often quite obliterated by those belonging to the SBcondary 
set; and often the Primary "Tors" are modified by the Secon- 
dary ice. One side of the " Tors*' may have been planed away by the 
latter, or one comer of the original crag of the " Tors" out off, 
giving them a one-sided appearance. The Secondary set may run in 
any Section across the Primary ** Tors," but it rarely coincides with 
their axis, except where such aids agrees with the direction or general 
fallofthevalley< 

As every valley has striss belonging to the Secondary set, and as 
most valleys have smaller ones opening into them, it foUows, that at 
tiie junction of a main valley with its tributary there may be two 
sets, viz., the striee of the main valley and the striae of the tributary ; 
or there may even be three, as the Primary set in this place may not 
be completely obliterated ; and then in this case, besides the Secondary 
striaB just mentioned, the Primary striae would also occur* 

Ibf4rth. Boulder drift. — This deposit is principally made .up of 
fragments and boulders of the subjacent rocks ; but in many cases 
foreign erratics have also been detected, such as nearly always belong 
to rocks in the country lying north-eastward.* In some places, how- 
ever, isolated patches of a foreign drift may be observed wiili scarcely 
a fragment of the subjacent rocks in it ; but often in this case the 
foreign drift will be found to be overlaid by local boulder drifU 

It has been observed that in many of the wide valleys, and on 
parts of the central plain of Ireland, much of the boulder drift occurs 
in eeker-like mounds, which have a rude parallelism to one another> 
and that often associated with them are strise that have a bearing 
similar to the parallelism of the mounds. 

Fifth, Post-drift gravels, or esker-drift. — In places on the low 
country the boulder drift is washed into gravels and sands, which 
ai^ sometimes spread over the ground, but are more often piled up in 
long ridges {Eshers), or continuous systems of mounds and duns. 

These eskers, while crossing high ground, or ending on a moun- 
tain slope, break into gravel mounds and short ridges that run in 
various directions, and among them are small mounds of boulder an 
rocky drift, ^ against which the esker drift is often piled. For these 

* In a few localities — as, for instance, the south part of the conntj of Mayo — the 
Boulder drift has evidently come from the southward. The explanation will be ^ven 
hereafter. 

t Rocky drift is a term used for a peculiar drift, which consists of large and small 
angular, subangular, and round blocks of rock, mixed with a little clay or gravelly 
clay ; in some places it seems to be half-washed boulder drift, but when found at high 
levels in the hills it has the appearance of being the debris left after the melting of the 
glaciers. 

VOL. VI — n. Q. J. 8. 2 M 
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parts of the esker drift, I have in a paper read some time since before 
the Society, suggested the name of Shoal Esker, * 

Near the foot of some of the mountain slopes there are banks or 
shelves consisting of boulder drift, rocky drift, and gravels ; and con- 
nected with these banks are occasionally to be seen irregular ridges, 
which run with the outlines of the hills, receding from them if the 
mountain slopes are gentle, and approaching quite close or disappear- 
ing altogether if the slopes are steep, or if cliffs are present. 

Sixth, Erratic blocks. — Sometimes on the boulder drift, at other 
times on the esker drift, are found large and small erratic blocks which 
may be north, south, east, or west of their parent rocks. 

Seventh, More recent deposits. — Overlying the boulder and esker 
drifts are deposits consisting of peat {hogs) alluvium {carcases and cal- 
lotJOs)y shell marls, brick clays, sands, &c. ; none of these will be again 
mentioned in these Notes. 

The task now before me is to try to account for these different 
phenomena by natural causes. The first questions I propose to examine 
into are, whether the country was covered by a large ice field ; or an 
arctic current with icebergs, flowed over it. As the former is the older 
theory, it shall be considered first. 

Land Field Ice, — Previously to the boulder drift period, as the land 
was gradually rising, the outlines of the present features of the country 
were carved out by marine denudation ; and, when the land had risen 
high enough, the climate must have been somewhat similar to what we 
now have in Ireland, would seem to be proved by the vegetable re- 
mains which have been found in the praeglacial drift. As the land rose, 
the climate gradually became colder, glaciers began to form, and the ice 
finished the work that the denuding power of water had begun. This 
latter would seem evident, as in the valleys and Cooms^ is found boulder 
drift reposing on " dressed'* and striated rocks. The ice should increase 
more and more as the climate became colder,- imtil eventually the 
country was covered with a field of ice, which was at least 2200 feet 
thick.! 

The field of ice would seem to have had a general movement fi:om 
K N. E. or N. E. to the S. S. W. or S. W. by which the " Crag and 
Tail," the primary " Tors'' and the primary striae were formed. This 
ice sheet would in time sweep off all the vegetable soil, &c., that had 
previously covered the country, except such portions as were protected 
by favourable circumstances. 

The latter would have been the case in the localities before mentioned, 
as on the Castlecomer table land, where the praeglacial drift was sheltered 



* See ** Dublin Quarterly Journal of Science," vol. iv., p. 109. 

f Local name for a valley that runs into a mountain or hill, and is bounded on three 
sides by precipitous or nearly precipitous sides, answering to the French term Oul'desac^ 
or the Scotch Corrie. 

X Bengower (2184 feet), about eight miles east of Clifden, Co. Gal way, is polished 
and dressed to its summit, and Mr. Campbell has recorded on Shanaunnafeola, Co. Gal- 
way, horizontal grooves at 2000 feet (See "Frost and Fire," vol. ii., p. 165). 
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by the ntimerous small hills that occur there, and in theBolleyneendorrish 
iSver valley, where it seems to have been preserved by the bars of 
rock that cross the valley. 

Again, that subsequently the country sank, and, as the climate be- 
came warmer, the field of ice gradually broke up into local systems of 
glaciers which flowed down the different valleys. During tlus process 
the Secondary striae would be produced, and the form of the Primary 
Tors modified. 

One of the best-'places with which I am acquainted for exemplifying 
the different actions of the "field ice" and of the local glacier is SHeve 
Bawn, Co. Eoscommon. This mountain rises :&om the central plain of 
Ireland, as a large " crag and tail," that tails towards the N. 1^. E. 
(N. 20° E.), and crags towards the S. S, W. On the east slope, the pri- 
mary and secondary strise are well marked. The primary striae have a 
westing as the ground slopes to the eastward ; near the foot of the hill 
where file slope is gradual, being N. 22® W.; and higher up, where it is 
steep, being ST. 32° W. The top of the hill is principally covered with 
heather and bog, and I observed no strise. The west slope is banked 
with drift, but at the base the primary striae run N. 13° E. On the 
western slopes no secondary striae were observed but those on the 
eastern slopes run with the fall of the ground (about K 83° E.). 

The ice of the ice field on the low country would first be affected 
by the change in the climate, and gradually slide off into the area now 
covered by the sea, leaving our present low country to be occupied by 
the ice supplied from the higher elevations. Part of the latter in its 
downward passage was caught in the vaUeys, and on the hill sides, and 
remained there until it melted, and left its debris, which now form the 
isolated patches of foreign boulder drift. If while these remained in 
some of the valleys, and in patches on the hill sides, a glacier flowed 
over, and melted on them, when the ice finally disappeared from the 
country, it would leave local boulder drift covering foreign. To the 
northward of large mountain groups, the Boulder drift is sometimes 
composed of fragments of the rocks from those mountaina In these cases 
the Boulder drift is the residue of a large glacier that flowed northward 
from those mountains ; an example of this is the Boulder clay of the south 
part of the county of Mayo, that in a great part consists of fragments of 
the rocks which compose the Partry mount^s. 

Good examples of the isolated patches of foreign boulder drift 
were observed on the mountain group called Slieve Aughta. The 
rocks composing these mountains are of the Silurian and Old Eed Sand- 
stone ages, while the country for miles on the north and north-east is 
Carboniferous Limestone. In the valleys on the north there are various 
patches of limestone boulder drift on Silurian and Old Eed Sandstone 
ground.* 

If the movement of the ice field was from the N". N. E., it would 



* See "Mems. Geological Survey, Ireland," Ex. Sheets 115, 116, 
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have carried with it the iehris of the limestone country on the N. K. E. ; 
and when the climate became warmer, and after this moyement ceased^ 
this ice charged with limestone debris was on the hills. This mass of 
ice, going np the hills from the N. N. E. and down the hills towards 
the 8.S. "W., had planed all the rocks, leaving a tail towards the N. N". E., 
and a foil or low cliff towards the 8. S. W. (see Fig. 1). But when 
the field of ice broke up and the ice began to slide down the different 
slopes, part of it would go with the arrow at (»), and, having no im- 
pediment, it continued its course down the hill ; but some of it went 
"with the arrow at (ft), part of which j,. ^ 

was caught behind the foils {e and o), 
and kept there until it melted, and 
its debris formed the before men- 
tioned patches of limestone boulder 
drift* 

Similar results were remarked on 
the Arra and Keeper Mountains, 
county of Tipperary which respec- 
tively lie N. E. and 8. E. of Killaloe.f On the Castlecomer table land, 
where we have coal-measures with a limestone country on the N. and 
N. E., the hills forming its margin, and some of those in the interior, 
are free from limestone boulder drift; while other hills in the interior, 
when there is no fall from them, are covered with it.t 

Part of the central plain of Ireland may have been so flat, that, when 
the movement of the ice field ceased, the ice then on it could not slide 
away; it would therefore melt where it was, and deposit its debris. If 
this occurred at the base of a mountain group, it would necessarily bank 
up the ice on the mountain slope, and prevent the greater part of it from 
sliding down, and therefore the latter would have to melt and deposit 
its debris on the slope of the hills. In this way the continuous sheet 
of foreign drift up the sides of some hills might be accounted for. 

All this time the land is supposed to be sinking ; and if we next sup- 
pose it to be about 300 or 400 feet lower than its present level, and the 
climatal conditions of the country to be similar to those of Baffin's Bay 
and thereabouts at the present day, there would, be an open sea in the 
centre of what is now Ireland, bounded on the north-west and south 
by numerous ice-clad islands, the depressions between many of which 
would be occupied by large glaciers ; round the land there would be an 

* The author o^ ** T^irough Norway with a Knapsack" directs attention to ifya 
boulder drift under the glaciers in that country. 

t " See Mems. Geological Survey, Ireland," Ex. Sheet 134. 

X See** Mems. Geological Survey, Ireland," Ex. Sheet 137, p. 50. 

I should mention that all round the Castlecomer table land there is a Carboniferous 
Limestone country, and as patches of limestone boulder drift are found all down the 
valley of the River Dinin which leaves it on the south, this case does not prove the drift 
to have come from the north-east, which would have been proved had granite fragments 
from the country about Ballintore been found. On looking at my notes I do not find 
any recorded, but I never carefully looked for them, because while examining that dis- 
trict my attention was principally directed to the coals. 
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"Eisfo4/* or <* Icefoot," and numeronf icebergs would be floating 
about in the adjacent waters. But, before we proceed farther, let us con- 
sider what would have been the effects of "the Baltic current,"* in- 
stead of a large ice field. 

Mr. Campbell, in *' Frost and Fire," seems to consider that at the 
beginning of the glacial period the land was sinking, instead of rising ; 
and that as it sank, and the cuirent fh)m the North Pole, vid the Baltic, 
became deeper, the climate gradually became colder ; that the land after- 
wards rose, while the climate gradually beoame warmer, as the Baltic 
current became shallow. 

Before the country sank, it must have been as high as it is now, or 
its climatal condition must have been very similar, as the vegetable re- 
mains found in the praBglacial drift of Ireland and England are like 
what grow at the present day.f During the depresedon and uplifting 
of the country, marine action would cut out the principal features; and 
when it rose high enough for land ice to form, a new denuding force 
would have been at work to finish the excavation of the valleys and 
cooms, and leave them nearly as we now find them. | 

The results from *' the Baltic current" would have been very simi- 
lar to those from " a field of land ice." Most of the preBglacJal drift 
would have been swept away, with the exception of a few small patches 
which were favourably situated ; the fioating icebei^s would "dress" 
the rocks, and produce the Primary striae ; the latter would run in their 
regular course (about N. 30° E.) when the icebergs crossed the open sea, 
or the tops of the submerged hills ; but where an iceberg was too large 
to float over one of the latter, it would have to coast round it, during 
which process the primary strise on the hill's sides would be produced, 
having a westing if they had to go round the east side of a hill, and an 
easting if they went round the west side. Afterwards, as the land rose, 
and the hills became awash, icebergs would strand on them, melt and 
deposit the boulder drift This boulder drift would rise with the land, 
but afterwards the most part of it would be carried off by the glaciers, 
isolated patches only remaining, that were protected in valleys, or be- 
hind folk ; and if a glacier flowed over one of those isolated patches, 
when the ice finally melted, it would leave local boulder drift on foreign. 
The banks of foreign drift up the slopes of the hills would be formed by 
a large iceberg grounding and melting at their base, and thereby pre- 
venting any boidder drift above from being carried down. 

The land during all this time was gradually rising; and when Ireland 
was about 300 feet or 400 feet lower than at present, we may suppose, 
as previously suggested, that its climatal conditions were simUar to 

* 8«B '' Frost and Fire." 

t See ** Meiufl. Geological Survey, Ireland/' Ex. Sheets 115 and 116, p. 28 ; also 
liyeU'8 ** Antiquity of Man/* 2nd Ed., p. 215. 

I Atmospheric agencies could have done very little work in carving oat the features 
of Ireland simte the glacial peripd, as the yocks forming the bottom of all the large 
valleys and cooms are polished and grooved by ice actipn. A few of the small valleys 
and aillHt or ravines, especially if the subjacent rock is of a soft nature, may have been 
cut by atmospheric agencies, but in many of them ice action is visible. 
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those of Baffin's Bay at the present day. I hare now brought the 
two theories to the one point, and before we go farther let ns review 
them. 

According to the " Land Ice theory," if the features of the country 
had not preyiously been sculptured by marine denudation, the land 
must first have risen about 10,000 feet higher than at present to allow 
them to have been formed by atmospheric agencies and ice action.* 

During the latter part of the glacial period the land must have sunk to 
at least 300 or 400 feet below its present level ;f and subsequently it 
must have risen again till it attained its present altitude. 

According to the ** Baltic Current" theory the land must first have 
been at about or a little higher than its present altitude ;;( it then gra- 
dually sank until all or nearly all was covered with water, and alter* 
wards it gradually rose until it reached its present leveL In favour of 
this theory we find marked terraces, which appear to be ancient sea 
margins, at various levels, which ought not to exist if the country had 
been covered by a field of ice. These on Slieve Aughta are well de- 
veloped in the neighbourhood of Lough Graney ; the highest being at 
about 1200 feet, and the lowest a little above 300. In the Burren 
mountains, county of Clare, there are also well-marked terraces ; and in 
the hills of Yar-Connaught, N. W- of Galway town, lines of cliffs were 
remarked at heights varying from 300 to 1000 feet. Against this view 
is the following : — If the boulder drift is the dehru left by ice carried 
from the N. E. by a great current, it ought to be composed of fragments 
of rocks that formed hills far away to the !N.E. ; but all the fragments 
in the previously mentioned isolated patches of foreign boulder drift 
seem to be of rocks that are found in the country immediately to the "N, E., 
as pointed out when describing the isolated boulder drift patches on 
Slieve Aughta, &c. 

The stumbling-blocks in the way of the ice-field theory are, that 
incalculable ages of time must have lapsed since the setting-in of the 
glacial period ; and if all these phenomena were caused by land ice, 
this monstrous glacier must have been at least 2200 feet thick when 
passing over Ireland, and it must have started near the North Pole, and 

* The reason I mention this particular height is, that " it has been shown by the 
soundings of Yidal and Hoskyns that on the west of Ireland the sea bed is in the form 
of a submarine plateau, extending from 50 to nearly 200 miles into the Atlantic, 
with a deptli rarely exceeding 200 fathoms. Beyond the line circumscribed by this 
depth the plateau suddenly ceases ; its edge merges into a slope, which descends at a 
considerable angle, never stopping until the bottom of the great abyss of the Atlantic ia 
reached at a depth of from 1700 to 2000 fathoms." This slope may have been the mar- 
gin of the land during the Glacial Period as previously suggested by Professor W. King, 
of Galway. See " Frazer's Magazine," October, 1868. 

1 1 do not mean to say '* that the land did not sink lower than 800 or 400 feet;" 
but what I want to express is, that " a short time previous to the close of the glacial 
period the land was at about that level." If the country sank lower than this, it would 
quite change its conditions, as nearly all the land ice would disappear, and as the land 
again rose a new system of glacier would have to form ; in fact, it would bring the 
country to similar conditions to those Mr. Campbell suggests. 

{ It might have been 1200 feet higher than at present, and have included the whole 
of the 200-fathom pkteau. 
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flowed south-westward far beyond this country; there is no existing 
glacier at all to be compared to what it must have been. 

Let us now return to the " Eisfod," or '* Icefoot" Doctor Kane, 
in the "Arctic Exploration," vol. i., pp. 175, et sqq,, says of it: — 
"In this our high northern harbour, an Icefoot is a perennial growth, 
clinging to the bold faces of the cliflfe, following the sweeps of the bays 
and the indentation of rivers. This broad platform, although changing 
with the seasons, ' never disappears." Afterwards he mentions that 
" It grows wide where the land is low, and narrow where it is high." 
Doctor Kane also mentions the quantity of the debris of the rocks, &c., 
which it supports. Let us now suppose that a similar "Icefoot" ex- 
isted in the country which now is Ireland when it was 300 or 400 feet 
lower than at present. This " Icefoot'' should be che^ged with dehria 
of various kinds, that would be dropped when the ice melted, and would 
form the banks and shelves which exist near the base of some of the 
mountains. In favour of this idea we find that these banks agree with 
Doctor Kane's description of the " Icefoot," as they spread out from 
the hills where they are sloping, and get narrow where they are pre- 
cipitous. If these shelves are formed by the dehria from the melting 
of the "Icefoot," the irregular ridges of rocky and graveUy drift which 
are associated with them ought to mark the severity of the different 
winters ; for Doctor Kane remarks, " that in a severe season the Icefoot 
extends much farther out from the land than during a mild one;" 
therefore, during the thaw after a severe winter, the debris carried by the 
"Icefoot " would be dropped far out, and form one of the outer ridges ; 
while after a mild winter it would be dropped much nearer in, and 
form one of the inner ridges. All the different modifications we find in 
these banks and shelves of drift could be accounted for by circumstances 
going on at the present day ; for where there is gravel and sand, it 
shows that there was a strong current which washed and sorted the 
debris as it fell from the " Icefoot ;" and the rounded bluff hills of drift 
on the mountain slopes show that a "slide," or a stream, during the 
thaw had emptied itself over the " Icefoot."* 

Looking at the contour map of Ireland, it will be seen that there is 
a low tract extending south from Killala Bay by Castlebar, G-alway, 
and Ennis, to the Shannon ; this tract seems to be nearly free from 
esker and boulder drift, and from this and other reasons mentioned in 
the paper of mine previously referred to,f I suggested that a continuous 

• (See " Arctic ExplorationB," vol. ii., p. 226.) Since the above was written, I 
find, Mr. Campbell, in ^ Frost and Fire," has anticipated me in considering that these 
shelves of drift on the mountain sides were formed by an " Icefoot." It is very satisfac- 
tory to me to find that a man who has watched the ** ice engine at work " had come 
to the same conclusion as one who only had seen '* the work done." 

t (See "Dublin Quarterly Journal of Science," vol. iv,, p. 109.) In that paper, 
besides the current just mentioned, I suggested that there was also another current 
that entered toward the N. E., " on the north of Lough Neagh, and from thence 
flowed by that lough, Gavan, Loughs Ree and Derg, to the mouth of the Shannon." 
This current could not have been a continuow current ; for if it were, the various 
bar eskers which cross that valley would have been swept away ; but that some cur- 
rent besides the tidal current existed hereabouts, would seem to be suggested by the 
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ouri^&t flowed here from north to south. If this curretit existed, we would 
have the area now occupied by Ireland under the following conditions t=^^ 
The central plain of Ireland would be a sea that had an open spade on 
the east, and was bounded on the north and south by islands, between 
which the tide could ebb and flow, whUe on the west there should alsd 
be islands, but between them and this sea there Would be H continuous 
ourreuty that should prevent the tide having ingress or egress through 
Hiem ; these circumstances ought to make the tidal conditions somewhat 
similar to those of the present day. If the tidal map of the Irish Bea in 
Johnson's Physical Atlas b^ examined, the north and south tidid waveb 
wiU be seen to meet between Dundcdk and the Isle of Man ; moreovCT, 
if the eskers on the published Sheets of the Geological Map of Ireland 
be looked at, it will be found that they form a compound bar, occupying 
a strip of country which stretches nearly east and west from Dublm to 
Galway; this compound bar consists in parts of well-deflned ridges or 
bar eskers, and iu other places of shoal eskers ; the bar eskers from. Gal^ 
way to Tullamore, or thereabouts, are usually on ground under the 260 
feet contour line ; and ffom Tullamore to Dublin on ground under the 
300 feet contour line, while the shoal eskers towards Hie west are on 
ground between the 260 feet and the 300 feet contour line ; and to- 
wards the east, between the 300 feet and 400 feet contour line* From 
these facts I would suggest that the land was then betwei^ 300 and 400 
feet lower than at present, having since risen more toward the east than 
it did at the west ; that the climate was somewhat like- that of the 
region of Baffin's Bay and thereabouts at the present day ; that this com>- 
pound bar of eskers was formed by the meeting of the northern and 
southern tidal waves, which washed and sorted the boulder drift ; and 
that the complicated structure of this bar is due to the nature of the 
ground, having to fringe round some islands and submerged hillS) to 
form bars between others, and shoals in the shoal water.* 

If this compound bar was formed by the meeting of the northern 
and southern tidal waves, there ought to be bar eskers in some at least 
of the straits between the islands which bounded the Esker Sea on the 
north and south ; as in these narrows, the tide could not come in or go 
out as fast as in the open space on the e&st ; about the northern straits 



breaks in the bar eskers to the north-east of Portumna, and also by the shoal eskers on 
low ground that exist north from Portumna to Kiltormer. These latter wonld have 
been formed by the meeting of this current and the soath tidal ware, hereafter to be 
mentioned. 

If Mr. Campbell's Baltic current once existed, the north and south current from EiUala 
to the mouth of the Shannon would be the last trace of the once great current that flowed 
over this island from the North Pole. 

* While examming the gravels in the eskers, I have never found striated or polished 
blocks high up in them : near the base I remarked a few ; but these latter never had 
the fresh look of those that are newly extracted from the boulder drift, but rather the 
appearance of the polished blocks that are found in the bed of a stream after a large 
flood. Many geologists class the esktr-Uke ridges of boulder drift with the true eskers 
or kaims. This appears to me not to be correct, as in many places the esker gravel 
is banked against these ridges ; and if a section across them is exposed, a well- marked 
boundary will be found between these two kinds of drift. 
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I can give no information, but in all the southern straits with which 
I am acquainted there are bars. In the valley of the Barrow there is 
ft bar near Bagnalstown ; in the Maryborough valley, at that town ; in 
the Shannon valley, south of O'Brien's Bridge ; in the Nenagh valley, 
at Kilmastulla ; and in the valley of the Suir, at Tipperary.* 

It will naturally be asked if the eskers were formed by marine 
currents, why do they not contain fossil shells ? The condition of the 
eskers is against fossil shells now being found in them, as it is of such 
a porous nature, that they would have decayed away years ago. I 
remember about fifteen years ago, at a place called the Breaches, 
seeing a river cut made through the bank of gravel that forms the sea 
margin between Bray Head and Wioklow. This is quite a recent for- 
mation compared with the esker gravel, and yet in it all the shells 
that were found were so rotten, that they crumbled in pieces on being 
handled. Furthermore, I believe that the places where shells once 
were can be observed in the eskers, as in most sections that I have ex- 
amined, little pockets of '* Earth foam" were remarked, which may be 
the calcareous residue of the shells. In the sandpits N. E. of Carrigo- 
gunnel, county of Limerick, there are a great number of them, and in 
some I even imagined that I could recognise shell forms.f 

Furthermore, in favour of the marine origin of the eskers, are the 
erratic blocks perched on them* These latter will again be mentioned 
farther on in tliese !^otes.:t 

* Doctor Kane, in ^* Arctic Exploration,** mentions glaciers that fill up straits be- 
tween some of the Arctic islands. If a similar phenomenon occurred in one or more of 
the straits oat of the Esker Sea, these strait glaciers, if I may so call them, shotdd be 
more likely to occur among the northern islands than the southern. Of course, if a 
glacier had filled up a strait, no bar esker could now be found in it. 

f Mr. Oldham seems to have found fragments of shells in the esker close to the 
town of Roscrea, county of Tipperary. (See his paper, " Journ. Geol. Soc. Dublin," 
▼oL iii., p. 66.) 

X If the eskers in Ireland were formed by the meeting of the tidal waves, the kaims 
in Scotland ought also to have a similar origin. This appears not to be unlikely; 
for Mr. Stevenson, of Dunse, was kind enough to mark for me, on a map of Scotland, 
most of the principal kaims, the mass of which occupied a tract of country between the 
Frith of Clyde and Berwick-on-Tweed. On looking at the tidal map, it will be seen 
that a faint sonth tidal wave extends as far north as Berwick. This wave could not 
have formed the kaims ; but, if England and Scotland were lowered from 600 to 800 
feet, the tidal conditions would be quite altered ; and, in place of a faint wave, the full 
force of the south tidal wave would sweep up at least as far north as this place. 

If the eskers were formed by the meeting of the north and south tidal waves, and 
if there was during the esker period a continuous current flowing from Killala to the 
mouth of the Shannon, esker drift ought to have been deposited at the meeting of the 
tidal waves and that current. High ground (SUeve Aughta and Slieve Bemagh) oc- 
curs where the south tidal wave and this current ought to join ; but there is low ground 
to the north, where it and the north tidal wave should meet. The maps of the last- 
mentioned place have not yet been published by the Geological Survey of Ireland ; but 
Mr. Birmingham, in his papers read before the Society (see its ** Journal," vol. viii., 
pp. 28 and 111), mentions the eskers which occur in that country. These, if formed as 
I suggest, ought to have a general north and south bearing, unless when going over or 
round high ground, when, of course, the general beating would be more or less de- 
flected. 

VOL. VI. — D. Q. J. S. 2 N 
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The next question to be considered is : Has the east portion of Ire- 
land, since the glacial period, risen more than the west ? If my sug- 
gestions are correct, the eskers were formed near the close of the glacial 
period ; and the shoal eskers are those parts of the eskers which were 
awash, or had not more than fifty or sixty feel of water on them, while the 
bar eskers were formed in deeper water. Near Galway, the eskers shoal 
below the 250 feet contour line; in the neighbourhood of Athenry, 
they shoal above the 250 feet contour line, and are barrier eskers up 
to about that level. This is well shown about four miles north of 
Loughrea, where an esker ridge runs S. W. from Ballafa Bridge to- 
wards Eaford, the highest point in which is 232 fe^t ; a little Si E. of 
this, about Benmore, the country is over 250 feet, and we find it covered 
with irregular hills ; and if we trace the esker ridge towards the N. E., 
east of Woodlawn demesne, we find it breaking into a large shoal esker 
on the high ground there situated ; while farther east, between Kil- 
connell and Ballinasloe, where the ground is not so high, it again be- 
comes a bar esker. 

The farther we go east, the higher does the level for the shoal eskers 
become : east of Tullamore the bar eskers are found above the 250 contour 
line ; and at the Green Hills, county of Dublin, the 200 feet contour line 
runs close to the base of the eskers, while there is a rather distinct 
mound forming part of the esker, the summit of which is 254 feet above 
the sea, but what seems to be the highest part of the esker is 290 
feet. Moreover, if crossing into Scotland, we shall find in the neigh- 
bourhood of Greenlaw that the Ben Shiel eskers are 700 feet above 
the sea level.* Besides, if the theory that the eskers were formed 
by tidal currents before the end of the glacial period is correct, 
there is evidence in the county of Cork that the ground north of Bantry 
Bay has not risen more than 140 feet since the ice disappeared from 
the country. This can be proved in one of the valleys immediately 
east of Hungry Hill, the valley of the north branch of the Keen River, 
where stride may be found winding down an aille, and ending at a well- 
marked terminfld moraine, on ground only 140 feet above the present 
level of the sea. This moraine could never have been under water, or 
it would have been washed out of shapcf 

These facts would give the following levels : — 

Maximum height of the sea at Bantry Bay, . . 140 feet. 
Top of shoal eskers near Galway, .... about 240 
Top of shoal eskers east of Athenry (Clooncar), . 269 
Top of bar eskers a S. W. of Woodlawn (S. W. Bal- 

lafa Bridge), 232 

Top of bar esker east of Tullamore, . . . about 270 
Top of bar esker, Co. Dublin, Green Hills, ... 290 

* See paper by Mr. Stevenson, of Dnnse, ** Proceedings Berwickshire Nat. Clab,*' 
vol. T., p. 124. 

t As the highest ground in Ireland lies in the counties of Cork and Kerry, the glaciers 
may have existed thereabouts after they bad disappeared from the rest of Ireland, and 
therefore after the age in which the eskers were formed. If that was the case, this ter- 
minal moraine may have been formed at a much later date than I have mentioned above. 
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Icebergs floating about in the Esker Sea, wafted hither and thither by 
the currents and the wind, would in their transit drop the erratic bloclw 
that are found perched on the esker drift,* and also some of those which 
occur on the boulder drift, but seemingly not all, as many of the blocks 
on the boulder drift appear to be its residue, left after the associated 
clay, &c., were carried away. There are to be found on the crags in the 
county of Q-al way numerous large blocks, most of which are evidently the 
residue of the boulder drift, as under some of them are found patches 
of it; and if the residue of the boulder drift was left on the crags, why 
might not similar blocks be left on the boulder drift, if only part of the 
mass had been swept away ? We also find in favour of this idea that 
some of the blocks which seem to be lying on the boulder drift are in 
reality half buried in it. That some of the blocks even on the bare 
crags were dropped from icebergs would appear evident, because in 
places they can be traced in lines from their parent rocks, and in others 
they occur in groups, small and large blocks being mixed together, evi- 
dently the freight of a stranded iceberg. If these icebergs and glaciers 
existed during the esker period, their existence would account for the 
erratics being found miles east, and even north, of the course they would 
have taken if carried either by the "field ice," or on icebergs in the 
"Baltic current." 

A peculiar porphyritic granite, with large pink, or rather flesh- 
coloured cry stds of felspar, is the rock in the hills N.W. and W. of 
Galway town. Large blocks of this granite are found north, east, and 
south-east of their present site. They are found north of it in the val- 
ley that extends west from Oughterard, a small town about fouiteen 
miles N."W. of Galway town. In the neighbourhood of Headford, 
which lies east of Oughterard, they are rare ; but opposite Galway Bay 
they become plentiful, and stretch for miles towards the east, occurring 
in great numbers between Woodlawn and Loughrea ; and some I have 
remarked as far east as Ballinasloe, Eyrecourt, and Portumna ; and Mr. 
O'Kelly has found them even farther east, on Slieve Bloom, ttie moun- 
tains that lie at the junction of the King's and Queen's Gounties.f 

On the west parts of Slieve Aughta, and on Slieve Bemagh (the 
mountain group north of Limerick), they occur ; but I do not remember 
having remarked any of very large size. Opposite the mouth of the 
Shannon they are found a long way to the east. Professor Haughton 
and Mr. A. B. "Wynne having noted large ones in the neighbourhood of 
the Silvermines, county of Tipperary : and I myself have remarked that 



* For some locale of remarkable erratics on eskers see *' Mems. Geol. Survey of Ire- 
land," Ex. Sheets 116 and 116, p. 84, and the forthcoming Mems. of Sheets 106 and 
107. All these are granite erratics ; but a large limestone erratic, about 8 ft. x 6 ft. 
X 8 ft can be seen by any one who drives from Gort to Loughrea, perched on a sand 
dan, about 2*6 miles soath-west of the latter place ; and in the county of Limerick, south 
of Shanagolden, I observed another, about 9 ft. x 6 ft. x 8 ft., also perched on a sand 
dun. In both these places the duns have been opened to carry away the sand and 
gravel, so that a section of the materials that support the erratics can be observed. 

t See '* Mems. Geol. Sorrey, Ireland," Ex. Sheet 127. 
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drift in some of the valleys on the west of the Keeper Mountains is 
nearly entirely made up of granite fragments. 

I should offer the folio wing suggestions to account for these blocks be- 
ing more numerous in certain places than in others : — The Oughterard 
Ysdley was filled with a glacier similar to one of the large glaciers men- 
tioned by Dr. Kane, as occupying straits between islands in the Arctic Seas. 
This Oughterard glacier would have southern branches which started from 
the porphyritic granite hills; and on these branches porphyritie granite 
blocks should be carried to the main glacier, and by the latter to Oughte- 
rard, where they would be floated off on icebergs into the proTiouely 
mentioned current that ran from Killala to the Shannon. The icebergs 
that were launched into this stream ought to have been carried south by 
its current, and undoubtedly many were ; but if the west wind was as 
prevalent then as now, which is not unlikely, many of the icebergs 
would have been driven out of the stream. The icebergs floating down 
with this stream were sheltered £rom the west wind, except wliile 
crossing the openings at Galway Bay, the Ennistymon valley, and the 
mouth of the Shannon, therefore the icebergs that were launched at 
Oughterard ought to float to Galway Bay; but when there, some were 
driven east by the west wind, many of which were stranded on the 
high ground about Loughrea, "Woodlawn, &c., while others of them 
were driven as far east as SUeve Bloom. Similarly the blocks in the 
neighbourhood of Silvermines could be accounted for ; as the icebergs 
that carried them might have been driven eastward by either the wind 
that came through the Ennistymon valley, or up the mouth of the 
Shannon. In the former case they would have been floated through 
the Scariff valley, which lies between SUeve Aughta and Slieve Ber- 
nagh, in the latter case up the valley of the Shannon. 

Some of the icebergs that were driven out of their course by the 
wind that blew up the valley of the Shannon would drop their freight 
in the country south of Limerick, and on the Galtee mountains, where 
they were found by Mr. Wynne;* and a few might even be carried 
south by the tide into the county of Cork, which would account for the 
granite boulders found by Mr. W. L. Willson and other observers. 

Before leaving the erratic blocks, I should mention that S. W. of 
"Woodlawn, a little S. W. of Ballafa Bridge, large blocks of the porphy- 
ritic granite are found perched on the eskers there situated ; and that 
farther S. W., south of Raford, they were also observed on esker drift, 
and Mr. Eoot has found them similarly circumstanced in the neigh- 
bourhood of Ballinasloe. 

These facts about the erratic blocks would seem to me to be addi- 
tional evidence in favour of a north and south current from Killala Bay 
to the Shannon. Moreover, there is the evidence that I put forward in 
the previously quoted paper of mine, that the drift on the hills bound- 
ing the Shannon on the south, from Foynes to Tarbert, is in a great 
measure made up of fragments of the rocks that form the hills in the 

* See "Mems. Geological Survey, Ireland," Ex. Sheet 165. 
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west parts of Galway and Mayo> in some places being altogether com- 
posed of them. Besides, if this current existed, it would always be in- 
clined to go west, and therefore it would hug the Yar-Connaught and 
west of Clare hiUs. At the mouth of most of the mountain TallejB 
in Ireland there is an accumulation of drift, the dehria brought down 
by the glaciers ; as, for instance, opposite the valleys coming out of 
SlieveAughta, SlieveBemagh, &c.; but, comparatively speaking, there is 
none opposite the valleys that open towards the east out of the Yar- 
Connaught and west of Clare hills, it having been carried away by this 
current. 

In conclusion, allow me to allude to the different clifTs, terraces, &€., 
which seem to be ancient sea margins. In a previous part of these 
Notes I have referred to those in Yar-Connaught, Slieve Aughta, and the 
Burren, and mentioned that they were at various heights between 300 
and 1200 feet If these were ancient sea margins, during the elevation 
of the land, each must mark a period of rest, one of which periods 
may have been during the formation of the eskers. That there was a 
period of rest while the eskers were being formed is likely, if the idea 
" that the west of Ireland was about 300 feet lower than at present" 
be correct; for, as before mentioned, there are terraces at that height in 
Yar-Connaught, Slieve Aughta, and the Burren hills. To the west of 
Ballingarry, county of Limerick, and about four miles south of Eath- 
keale, I traced a well-marked gravelly beach for miles. The Ordnance 
height on this beach, or a little above it, is 287 feet; and to the north 
of the Shannon, on the south slopes of the- Cratloe hills, there is a bank 
of fine sand at about the same level : these would give the following 
height for the margin of the Esker Sea in the West of Ireland :* — 

Feet. 

Limerick, 287 

Clare, south of (north slopes of Cratloe hills), about 290 

„ north of (Burren hills), 300 

„ „ (Slieve Aughta), 300 

Galway, south of (Slieve Aughta), 300 

„ west of (Yar-Connaught) 300 

* The heights of the margin of the supposed Esker Sea in the east of Ireland are not 
given, as I have not carefully examined that part of the country. 

In the following papers reference is made to marine fossils found in gravelly drift, 
principally in the east part of Ireland : — 

'* Account of certain elevated Hills of Gravel containing Marine Shells which occur 
in the County of Dublin," by Dr. Scouler, &c., &c. (^* Journal of the Geological Society 
of Dublin," vol. i., p. 266). The author mentioned having found these shells at Howth 
up to an elevation of about ninety feet, and on the south of Bray Head at about 160 feet. 
Of them he says, '^ All the shells whose species could be ascertained belong to races at 
present existing in the Bay of Dublin." 

*' On the more recent Geological Deposits in Ireland," by T. Oldham, M. R. I. A., 
&c. ("Journal of the Geological Society of Dublin," vol. iil, p. 61). In this Paper, Dr. 
Oldham, besides adding to Dr. Scouler*s list, refers to Captain Portlock having found 
marine shells at 200 ft. above the sea in the county of Sligo, and in the county of liOn- 
donderry up to 300 feet ; to Messrs. Bryce and Hyndman, at Belfast, up to 150 feet; 
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I have now laid before the Society suggestions to account for the 
different phenomena that I have remarked connected with the drift in 
Ireland ; and I think it will be found in favour of these suggestions, 
that all the phenomena have been produced by existing agencies, gra- 
dual in their 'process^ and sfoch as have been noted ly different Arctic oh- 
servers. The north and south current, from KiUala Bay to the Shannon, 
may be objected to, as it may be said, *' If it prevented the tide from 
going east between KiUala and the mouth of the Shannon, it would also 
prevent it farther north, and so altogether change the tidal system." 
But farther north, where the ocean was deep, might not the tide have 
flowed over this current, as it is supposed to flow over an Arctic current 
at the present day off the west of Ireland ? 

In these Notes no suggestions have been offered to account for "the 
rudely parallel esker-Uke ridges of boulder drift" that are found in 
wide valleys and on sloping ground. All I can say about them is, 
that they seem to be connected with the secondary strise ; for I have 
found them running in the same direction in the valley between Slieve 



to Mr. Smyth, at Portrush, at about ten feet ; and to Mr. (now Sir R.) Griffith, at Tar- 
mon Hill, county of Mayo, at 250 feet. He also mentions the following localities of his 
own, with their height above the sea : — Telegraph Hill, Eilliney, 400 feet ; N. W. side 
of Sugarloaf, county of Wicklow, 600 feet; south of Wicklow Head ; between Ennis- 
corthy and Wexford, 250 feet ; Finglas, county of Dublin, 200 feet ; Clane, county of 
Kildare ; Naas, 380 feet ; between Athy and Castlecomer, on the flanks of the elevated 
coal-field ; and at Roscrea, 400 feet." 

In a second paper by the same author (see ** Journal of the Geological Society of 
Dublin, vol. iii., p. 130), the previous list of marine shells in the county of Dublin is 
added to — '' making in all twenty-six speeies." 

Captain James, R. E. (now Sir H. James) gave a paper — " Notes on the Tertiary 
Deposits of the County Wexford" (" Journal of the Geological Society of Dublin," vol. iii., 
p. i95) — and mentions seventy-four species of marine shells, the highest of which *^were 
found at an altitude of 400 feet on the side of Forth Mountain ;" but these, as previously 
mentioned, he seems to consider, occur in Prasglacial Drift. 

Mr. Du Noyer (see "Journal of the Geological Society of Dublin," vol. iii., p. 225) 
found marine shells at different places in the cuttings for the Dublin and Drogheda Rail- 
way. At Skerries he mentions that '' the railway cuts through an esker," and the cal- 
careous clay overlying this sand and gravel contains many sea shells of the same species 
as those now living." He also says that at the twenty-six mile post, and near the Nanny- 
Water, there are deposits " containing quantities of recent sea shells, bones of fish, teeth 
and bones of animal." (^Queret might not these be ancient kitchen middens?) 

Dr. Einahan (see "Journal of the Geological Society of Dublin," vol. viii., p. 87) is 
mentioned as having found marine shells in the drift at Bohemabreena, county of Dublin. 
Of these my colleague, Mr. W. H. Baily, says—" None of them are strictly Arctic, and 
most, if not all, are found in the seas round Ireland at the present day." It is not men- 
tioned at what height these shells occur, bat the gravels at Bohemabreena are between 
400 and 450 feet above the sea level. 

Some of these gravels may have been deposited towards the end or after the Esker 
Drift period, when the sea was losing its Arctic character. 

In the counties of Limerick and Galway, at low levels, there are what' seem to be 
ancient sea beaches ; but as they are on lower ground than that occupied by the eskers, 
they seem to me to be more recent, and therefore will not be further mentioned in these 
Notes ; but I hope to describe those found in the county of Galway in a forthcoming Me- 
moir of the Geological Survey. 
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Aoglita and the Burren Hills, also in vaUeys in YaT-Connaught, and 
in the plains of Mayo. In the Scariff valley they coincide with the fall 
of the valley, and lie in the direction that the secondary striae ought 
to run, and the same thing can be said of the part of the valley of the 
Shannon south of Eillaloe. Mr. Close has recorded them in the county 
of Dublin as running in the same direction as striae ; but the latter he 
seems to consider as primary. 

Some of the foregoing theories coincide with those of previous writ- 
ers, but many I believe are new, and are based on personal observa- 
tion. Possibly I may have been anticipated by observers whose works 
have not come under my notice. 



XXXYI. — Notes on Animal Mechanics. By the Rev. Samuel 
Haughton, M. D., Fellow of Trinity College, Dublin. 

[Read before the Royal Irish Academy, April 28, 1866.] 

No. X. — ^MuscTJLAB Anatomy op the Emu (Dromaua Nova 
Hollandia). 

I AM indebted to the kindness of Mr. Thomas Moore, Curator of the 
Derby Museum, of Liverpool, for the opportuuity of dissecting a fine 
male specimen of the Emu {Dromaus Nova HoUandia). This bird was 
sent to me from London (1865) ; and, having reached Dublin two days 
after death, was quite fresh, and in fine condition for dissection. • On 
inspection it presented tubercles of the liver (Farre's ?), an enormous 
developement of omental fat, and fibrinous clots, partly melanotic, in 
all its arteries. 

I had also, through Professor Huxley, applied to the Council of the 
Zoological Society of London, for permission to dissect the muscles of 
the Ostrich, Emu, or Cassowary, in case such birds should die in their 
Gardens, and their bodies not be more favourably disposed of. In con- 
sequence of this application I received, 27th of April, 1 866, the second 
Emu described in this note, which proved to be a larger and finer bird 
than the first ; and I beg leave to take the present opportunity of re- 
turning my thanks to Professor Huxley, to Dr. Sclater, and to Dr. 
Murie, of the London Gardens, for the Hndness with which they aided 
me in my attempt to procure specimens of these rare birds for the pur- 
poses of scientific research. 

The examination of the muscles of these two Emus afforded the fol- 
lowing results : — 

A. — Muscles of the Hip JoinU 

1. M. psoas magnusj none, 

2. M. iliacus, none. 

3. M. pectincBUs, ......' none. 

4. M. addtictor brevis^ none. 

5. M. adductor magnus (Fig. 28, ad, mg,)^ . 3-41 ^.^^ ^^ 

» 5*2/ * 
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Takes its origin from the lower border of the ilium (postacetabular), 
and from the upper margin of the ischium, round the ischiadic foramen, 
and from the membrane of that foramen (y), Fig. 28, ad, mg. The 

greater part of this muscle -< . I j^ 3*7 oz., is inserted by a strong flat 

tendon into the top of the linea aspera; and the rest is digastric (be- 
coming tendinous as it passes behind the hip joint), and inserted into 
the linea aspera of the upper half of the thigh, as far down as the 
commencement of the M, sefni-membranoso acceasonus ; it overlies the 
adductor longus. 

6. M, obturator ext emus, 1*41 i.cfc ^„ 

l-T/- • ^^^^^• 

This muscle (which probably corresponds with the obturator ex- 
temus of Mammals) arises from the inner surface of the bony rim 
of the ischiadic foramen (y), and its tendon passes with that of the 
obturator intemus through the obturator tendinal foramen (jr), and is 
inserted, after receiving the tendon of the posterior geniellus, No. 7, into 
the lower depression (Fig. 29. o. e,), marked on the outer side of the 
head of the femur. 

7, M. gemellus posterior, 0*1 5\ n.ift/.nr 

0-20/ • • "^^<^^- 

Origin very small, and near the acetabulum, from the outer side of 
the head of the obturator membrane (2). Both gemelli are found in the 
Emu ; the posterior attaching itself to the tendon of the cmalogue 
of the obturator extemus, and the anterior to the tendon of the true ob- 
turator intemus. 



8. M. adductor longus, 2*1 



:l} 



2-75 oz. 



Arises from the lower border of the ischium (Fig. 28, ad,U), below 
the inferior margin of the adductor magnus ; and is inserted into the 
inner edge of the condyloid pit of the femur, and into the crucial liga- 
ment of the inner condyle. This muscle was originally double, and is 
folded on itself; its flbres were pale and fatty in both specimens. 



9. M, obturator intemus, 2*5 

3 



•51 

.g|. . 2-90 oz. 

Arises from the inner side of the bony rim of the obturator foramen (z), 
and from its membrane, and is inserted (Fig. 29, 0. t.) into the upper 
depression at the top of the back of the outer side of the head of 
the femur. The anterior gemellus is included in the weight of the obtu- 
rator intemus, 

10. M, agitator caudae et tensor vaginae femoris, 11 '9 \ 1 « oc 

18-8/ • . i&'d&oz. 

This combined muscle takes its origio by fascia, from the superior 
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edge of the ilium in front of the acetabular prominence (Fig. 28, Lf, vJ), 
and from the Buperior post acetabular edge of the ilium by fleshy 
fibres (Fig* 28, ag. ed.) ; and is inserted into the strong fascia over- 
lying the knee on its outer ^id^^ and by a fleshy union and common 
tendon with the vastits externus. 

The pre-acetabular muscle (/./. v.) weighs. . 3 '51 ..^c 

and is inserted into the fascia of the knee, . 6*0 J ' ' ^^' 

The post-acetabular muscle f^y. <?.) weighs . 8*4\ hia 

„ ^ .... 13-8/- ' U-iUoz. 

and passes directly, into the tendon of the vastus extemus. 

mg. 28. 



^, Ischiadic foramen. z, Obturator foramen. x, Tendioal foramen. 

11. M. glutaus maximus, 1*01 o*95 oz 

)> 0*9J 

The ^L max. takes its origin below that of the ten, fern, vag, and 
agit. Cauda, by fleshy fibres from a short space in front of and behind 
the acetabular prominence of the ilium (Fig. 28, gL mx.). 

12. M, glutaus medius, 5*1^ 5-65 oz 

99 6*2/ * 

The origin and insertion of this muscle are marked in Figs. 28, 29 — 
gL md. 



13. M, glulceus minimvfi, 0*2 



0-2\ 
0-2J 



0-20 oz. 



The origin and insertion of tiiis muscle are marked in Jigs. 28, 29, 
gl, mn. 
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14. M, gltitcBW quartua (ilio-cap8ularis\ . . 1*1\ 

. . 1-2/ • 
Origin and insertion marked in Figs. 28, 29, i7. cp. 

B. Muscles of the Knee Joint 

1. M, biceps femoris, 9*4 

12 



1*15 oz. 



■i} 



1090 oz. 



5-80 oz. 



Takes its origin from the large concave post- 
acetabular surface of the ilinm, marked in Fig. 28 ; 
and is inserted by a round tendon passing through 
a looped pulley placed at the inner side of the 
outer head of gastrocnemius and outer condyle of 
the femur, into the large tubercle of the fibula, ^ 
at its upper point of trisection. 

2. M. semimembranosus^ 4*41 

7-2/ • 

The semimembranosus arises from the poste- 
rior margin of the ilium, adjoining the ischium 
(Fig. 28, s. m.), and from the sides of the 1st, 
2nd, and 3rd caudal vertebrae ; and flows freely 
over the posterior mai^in of the ischium (s. L), 
and is inserted by means of a pinnaeform tendon 
(shown at s, m, and ojC. Fig. 30) formed with 
the help of the accessoritis, into a flnal flat ten- 
don forming one of the heads (/8) of the gastro- 
cnemius, on the inner side. 

3. M. semimembranoso- 

accessorius, . . 0*61 ^ ^^ 

This muscle is shown in Fig. 30, ac. 

Fig. 30. 



Fig. 29. 
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Arising from the lower half of the linea aspera, and from the back of 
condyloid pit at the inner condyle, and inserted into the pinnseform 
tendon of the semimembranosus. It will be observed that the plane of 
the semL m, lies exterior to those of the semitendinosus and adductores 
magnm and longus. 

4. M, semitendinosusj 1'0\ - .^ 

Arises from the posterior ends of the ischium and pubes (Figs. 28 and 
30, s, t), and terminates partly in a delicate tendon running into the 
tendon of the plantaris^ and partly in a tendon inserted into the side of 
the tibia (l^inch down). 



5. M. gracilis (A), 1-0 



(B), 



lij}. . 1-45 oz. 



0-91 



1-00 oz. 



There are two muscles in the Emu, neither of which are entitled to 
be regarded as pectinceus or adductor hrevis, and both present certain 
analogies with gracilis. I shall regard them as gracilis (A), and 
gracilis (B). 

(A). Takes its origin from the anterior spine of the pubes, and a 
line two inches in length behind it on the pubes (Fig. 28, gr.) ; and is 
inserted by a line three inches long into the edge of the inner border of 
the vastus internus (1 ) at its lower extremity. 

(B). This muscle is double headed ; one head being supplied from 
the pubic bone, immediately behind the anterior spine ; and the other 
head taking its origin from the upper inch of the linea aspera of the 
femur ; the tendon of the united muscle is strong and flat, and is in- 
serted into the inner side of the head of the tibia. 

6. M. sartoriuSy 6*2\ ^ q^ ^„ 

9-4/- • ^^^'"'- 

Its origin is marked Fig. 28, s. s.^ and its insertion is made by a 
flat tendon into the inner side of the head of the tibia. 

7. M. rectus fenwris (Qu. gracilis (^A) OT {B))f none, 

8. M. vastus externus, 1^0. 1, 7*2\ * Q.m^^ 

10-0/ • • ^^^^^• 

Takes its origin all round the rim of vastus externus (2), which is com- 
pletely covered by it, and from the surface of the outer front of the 
femur marked in Fig. 29, v. e. I ; and is inserted into the cartilaginous 
patella, like the ordinary rectus /emoris, but rather towards the 
outer side. 



9. M. vastus externus, No. 2, 0*80 



0-80\ 
1-20J 



1*00 oz. 



Takes its origin from the surface marked on the outer side of the femur 
Fig. 29, V. e. 2; and is inserted by means of a strong tendon (passing 
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under the outer head oi ihe gastrocnemiua, and under the muscular head 
oiihe flexor perforatits digiti intemi, and of ihe flexor secundusper/oratus 
digiti rnedu), into the outer tubercle of the tibia. Its tendon of in- 
sertion passes over the muscular head of the flexor perforattis digiti 
exiemi. 



10. M, vastus intemus, No. 1, I'l 



in 
1-7 1 



1-40 ( 



Has an origin similar to that in the Ostrich, and is inserted into the 
inner side of the cartilaginous patella. 

11. M. vastus ifdemusy "No* 2, » .... 1*5 \ i.'rn^„ 

This muscle is composed of three distinct parts, occupying the 
lower, middle, and upper thirds of the femur on its inner aspect ; these 
parts terminate in distinct tendons, which cross each other, the upper 
and lower passing to the lateral tubercle and head of tibia next inner 
condyle, while tiie middle tendon is attached between them to the 
tibia and to the fascia covering the patella. 

12. M, poplitauSf . , 0-8 ) 

0-4/ • 

Inserted 1^ inches down tibia. 



0-35 oz. 



C. Muscles of the fleel and Foot. 

miua, ...... 

. « • . • 

This muscle consists of four distinct parts- 



\. If. gastroenemiua, . . ... . . 24*41 

31-6) 



2800 oz. 



9-6 \ 
11-6J 



A 1-2) 

1-5/ • 

7, ...... Ml 

...... l-4j • 



. . . 12'6\ 
. . . 17-11 



Total, 



10-60 oz. 
1-35 oz. 
1*25 oz. 

14-80 oz. 

28'00 oz. 



a. This portion takes its origin from the outer condyle (having 
behind its head the pulley through which the tendon of the biceps 
passes), and from the fascia covering the patella. 

/3. This part of the muscle is inseparably connected with the muscle 
accessory to the semi-menibranosus ^ and, in a mechanical point of 
view, the semi, memh., and its accessory muscle, aid the gastrocnemius , 
by their insertion into the head of (/3), which arises from the inferior 
prolongation on the femur, of the line of origin of the acoessortus. 
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7. This branch of the gastrocnemius arises from the condyloid pit 
of the femur, by a beautiful round cord-like tendon. 

K This arises from the whole inner side of the head of the tibia, 
and from the side of the patella. 

„ 130/ • 1^-50 oz. 

Takes its origin from the anterior edge of the fibula, from the outer 
side of the tubercle of the tibia, from the whole outer surface of the 
ligamentum patellae, and from the fascia covering the tibialis anticus. 
Its insertion is double ; by a broad tendon into the ligamentum calcis, 
which acts as a patella to the heel, and by a narrower tendon, which, 
at six inches below the first insertion, is inserted into the outer side of 
the tendon of the %i9>i flexor perforatus digiti medii. 

3. if. plantaris, . 0-30 \ a on ^ 

0-21/ • • ^^^^^- 

Arises from the back of the inner cartilage of the knee joint, and is in- 
serted into the inner side of the ligamentum calcis^ or patella of the 
heel. 

N. B. — The tendon of this little muscle receives a large portion of 
the semitendinoaus, 

4:, M, flexor perforatus primus digiti medii, . l*8i 2.45 

„ . 3-1 j ' * 

Arises by two heads, from the patellar fascia coveriDg the outer con- 
dyle, and by a long tendon, terminating in the condyloid pit ; and is 
inserted by a perforated tendon on both sides of the distal ends of the 
first phalanx of the middle toe. 

The tendon of this muscle is united by means of a cross slip (in- 
tended to produce unity of action) with that of the next muscle, at a 
point opposite the metatarso-phalangeal articulation. 

6. M. flexor perforatus secundus digiti medii, 1-3 ) ^.. - 

„ 1-6 J • * 

Arises from the outer side of the ligamentum patellae, overlying the 
tendon of vastus externus (2) ; and is inserted by a perforated tendon 
into both sides of the distal end of the second phalanx of the middle 
toe. 

^. M, flexor perforatus digiti externif . . 1*3) 1-45 qz 

„ . . 1-6J • • * 

Arises, by a double head> from the external lig^unent of the knee joint, 
u&derlying the tendon oi vastus externus (2), and from the condyloid 
pit ; and is inserted by a perforate tendon into both sides of the distal 
end of the first phalanx of the outer toe. 

N. B. — The tendon of this muscle, before it reaches the heel, passes 
through the tendon of the second perforate tendon of the middle toe, 
for a distance of three inches, as if in a sheath. 
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7. M. flexor perforatus digiti interni, . . 0-15 1 ^ , « 

. . 0-20/ • • ^'1^^^- 
This little muscle arises from the outer fascia of the knee joint, 
overlying the tendon of vastus externus (2), and is inserted at both 
sides^of the distal end of the first phalanx of the inner toe. 

8. M. flexor haUucts lofufus, 0-4) , ^^ 

-^ „ ^ o-e}- • i-^^^^- 

Arises from ^the back of both heads of the flexor per/oratus of the 
middle toe, and is inserted on the outer side of the near end of first 
phalanx of inner toe. 

9.2M. flexor eommumsperforans, .... 2*4) « «^ 

„ .... 4-o;- • «'2o<>^- 

This muscle is formed of two totally distinct muscles, whose sepa- 
rate tendons unite into a common tendon two-thirds down the cannon 
bone. 



a, 0-7 



1-1/ • • " 



90 oz. 



^' : : ; : ; : : 2^9}- • 2-30 oz. 

Total, .... 3-20 oz. 

a. Arises by a double head from the backs of both condyles of the 
femur ; its tendon passes through a sheath formed in the liga^entum 
calcis, on the outer side of the ioferior ridge of the cannon bona 

/3. Arises from the whole posterior surfaces of the tibia and fibula, 
except the portion of the tibia occupied by the popUtaus, 

N. B. — The united tendon of the perforans bifurcates, at the meta- 
tarso phalangeal articulation, to the ungual phalanges of all the toes, 
and at its point of bifurcation a small auxiliary muscle (0*05 oz.) unites 
the tendon with the posterior border of the sesamoid ligament, under 
the groove of which the common tendon passes. 

\0. M. tibialis anticus^ 4-6) ^.qc ^ 

i: 1 r • • 4*85 oz. 

This muscle is bicipital, and arises from the anterior and outer 
tubercles of the tibia and the surface of bony ridge joining them ; and 
(as in the Dog and other animals) by a long, beautiful, round rope- 
like tendon, from the point of the outer condyle, inside the knee joint. 

It is inserted into the near end of the cannon bone, in front of the 
heel, first passing under a " dead eye " ligamental bolt on the front of 
the tibia. 



11. J/, extensor communis digitorum longus, 



1-21 
1-4 /• 



1-30 oz. 



Arises from the front of the )tibia, on the outer side of the ridge run- 
ning down from the anterior tubercle, and is inserted by tendons 
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0-20 oz. 



distributed to the ungual phalanges of all the toes, and to the tendinous 
sheath of the £a:^t phalanx of the middle toe. 

12. Flexor digitorum hrevis et abductor digiti 

externiy 0-11 n.in..r, 

„ 01 / • • ^^^ °^- 

ThQ flexor hrevis arises from two inches of the outer and back sur- 
face of the near end of the cannon bone, and unites with the abductor 
by a long slender tendon running the whole length of the cannon bone ; 
the abductor sxi^e^ from the outer and under side of the distal end of 
that bone, for a space of 1 J inch, marked off by a slight bony ridge ; 
and the common tendon is inserted into the outer side of the near end 
of the first phalanx of the outer toe. 

13. Abductor hcdlucis et extensor digitorum 

hrevis^ 0*2 1 

0-2 I 

These muscles are io separable ; and the abductor arises from an 
inner surface of the under and distal end of the cannon bone, marked 
off by a slight bony ridge, like that of the abductor minimi digiti, while 
the extensor takes its origin by a thin sheet of muscular fibres from the 
whole breadth of the upper surface of the distal end of the cannon bone, 
for the space of one inch. 

Fig. 31. 
D. — Muscles of the Wings, 

The anterior limbs in 
the Emu are much smaller 
than in the Ostrich and 
Ehea, and are hidden al- 
most completely by the 
plumage. The following 
sketch (Fig. 31) gives a 
very good idea of the re- 
lative proportions of the 
bones of the wing and 
sternum; and in it, the 
initial letters indicate the 
parts. 

1. M. trapezius^ 

S} 0-28 oz. 

Takes its origin from the 
first, second, and third ribs, 
and subcutaneously, from 
the skin covering them; 
and is inserted into the cla- 
vicle, acromion ridge, and 
anterior two-thirds of the 
scapula. Its posterior fibres slant forwards. 




tc.f Scapula, 
c/., Clavicle. 
acr.y Acromion. 



eor.^ Coracoid. 
«/., Sternum. 
A., Humerus. 
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2, M.rhombaideui, 0121 



012\ 
O'U j 



01 2 oz. 



Arises from the third rib, and space between it and second rib ; and is 
inserted into the under surface of the posterior third of the scapula ; 
its fibres slant backwards. 

3. M.laiisaimuadorsiet teres major^ . . . 0*13 \ a.i/i^„ 

... 015 j • • ^1^^^- 

Occupies its usual position^ passing over the posterior border of the 
scapula, and has also a subcutaneous orig:in ; the lot. doret arises from 
the fourth rib, and forms the posterior slip of the whole conjoined 
muscle ; the teres major arises from the outer side of the posterior half 
of the scapula. These muscles are inserted b j a common tendon into 
their usufid place at the back of the humerus. 

4. M,pectoralis (major et minor), .... 0051 (\.t\^ r. 

.... 0-09/ • • WU70Z. 

This sheet of muscle takes origin from the front and edge of the 
sternum and from the sternal ribs (two inches), and has the usual in- 
sertion ; it is an adductor humeri, 

5. M.pectoralissecundus, 009) . 0065 oz. 

„ 004 j 

Arises in a thin sheet from the lower border of the acromion, from the 
surface of the clavicle, and from the coraco- clavicular membrane, and 
terminates in a tendon passing over the groove in the upper end of the 
coracoid, to be inserted into the top of the pectoral ridge of the 
humerus ; — it is a levator humeri, 

6. M, dekoideus, 0-05) ^ ^^^ 

008 r- • 0-065 oz. 

Arises from the acromial end of the scapula, at the coraco scapular line 
of junction, and is inserted into the outer side of the pectoral ridge. 

7. M. coraco-brachialis^ 05 oz. 

Arises from the outer edge of the coracoid, and is inserted into the 
upper and inner fourth of the back of the humerus. 

8. M. triceps humeri, 0*051 n a^c 

„ O-OSJ- -OOfiSoz. 

Has three heads — 

a. cutaneous {panniculus camosus). 

fi. long head from scapula in usual place. 

y. fleshy, from the inner and back side of the humerus. 

9. M, supra et infra spinatusj 0*01 1 ^ ^, 

„ o-oi/- • O'Oi"'^- 

Arises from one inch of the lower edge of scapula, close to glenoid, and 
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is insetted into the inner side of the back of the hesd of the humerus, 
itt front of the insertion of the mbscotpukiris. 

10. M. svhscapularis, 0-01 > ^ ^t 

....... 0-01/ • • ^'^^^^^ 

Origin from the inner and lo\7er border of the scapula, half an inch from 
glenoid ; inserted into the top and back of the inner side of the head of 
tiie humerus, inside the insertion of the spinati. 

10. M, serrakts magnusy 0*14 1 n 1 1 c 

Arises from second and third ribs in fihe usual manner, an^ is inserted 
as usual. 



U. M, biceps kumeriy 0*01 



0-01> 
0-041 



. 0025 oz. 



XXXYIL — Notes on Animal Mechanics. By the Rev. Samuel 
Haughton, M. D., FeUow of Trinity College, Dublin. 

[Read before the Royal Irish Academj, April 23, 1866.] 

No. XI. — Muscular Anatomy of the Ehea (Struthio Ehea\ 

I AM indebted to Mr. Thomas Moore, Cnrator of the Derby Museum of 
Liverpool, for the opportunity of dissecting the Ehea, which forms the 
subject of this notice. It was a male bird, and seemed to be in good 
condition. 

lL.—Mu8<iU9 of the Bip and Knee Joints. 

1. M. psoas magnusy • . • none, 

2. M. iliacus, none. 

3. M. pectinauSf 0*12 oz. 

Arises immediately iq front of the acetabulum (Fig. 32, /?.), and i* in- 
serted into the top of the linea aspera. 

4. M. adductor hrevis, none. 

5. M. adductor tnagnus, 2*60 oz. 

Arises from the lower border of the Uium, forming the upper margin of 
the ischiadic foramen, y (Fig. 82)) and the prolongation of this bone 
backwards in conjunction with tiie ischium (Fig. 32, ad. mg.) ; it is 
partly inserted into the top of the linea aBpera, and partly into the tendon 
of the semimemhranostM that is attached to the femur ; the tendiaous 
slip that joins these muscles helps them both to pull on the same tendon 
at the back of the femur. 
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6. M. obturator externusj « • « • • 0*51 oz. 

Arises from the upper margin of the anterior half of the ischium 
(Fig. 82y 0. e,)t and from the membrane of the ischiadic foramen, and 

Fig. 82. 




a;. Tendinal foramen. 



y, Ischiadic foramen* 



s, Obtorator foramen. 



is inserted by means of a strong tendon (Fig. 33, o. e.) into the back of 
the outer side of the head of the femur, behind the glutaus medius. 

7. M. obttirator intemuSf 2*25 oz. 

8. M, gemellus anterior^ 008 oz. 

Arises from the point marked (Fig. 32, gm») in front of the tendinal 
foramen x ; and is inserted into the back of the femur (Fig. 33, gm.) 
behind the tendon of the M. obturator, 

9. M. adductor longus, 1*00 oz. 

Arises by fascia from the anterior two-thirds of the lower border of the 
ischium (Fig. 32, ad, /.), and is inserted into the lower half of thelinea 
aspera and into the tibia. 

N. B. — This muscle is double; its posterior portion weighs 0-14 oz., 
and is inserted into the lower third only of the linea aspera ; the ante- 
rior portion is inserted as above described. 

10. M, agitator eauda et tensor vagina femorts, . . . . 6-02 oz. 

Arises by slip of fascia from the prsB-acetabular edge of the ilium over- 
lying the posterior portion of the glutaus medius, and from the post- 
acetabular edge of the ilium overlying the biceps femoris. It is inserted 
partly by fascia into the outer aide of the patella, and partly into the 
lower margin of the vastus extemus (1). 



HAITGHTON — ON AKIHAL MECHANICS. 277 

W. M.plutuBus maximus, 0-23 



oz. 



Arises from the line marked (Fig. 32, gL mx,) at the acetabular promi- 
nence of the ilium. 



12» M. glutam medius, 

2-05 oz. 
Its origin and insertion 
are marked in Figs. 32 
and 33, ffl. md. 

13. M. gluttms minimus ^ 
0-25 oz. 



Fig. 337 




14. if. ^ 
{ilioca^Bularis)y 

0-23 oz. 
The origin and inser- 
tion of these muscles are 
marked in Figs. 32 and 
33, gL mn. and il. cp. 

15. M. biceps femoris, 

3-80 oz. 
The origin of this mus- 
cle on the postacetahular 
surface of the ilium is 
marked in Fig. 32 ; and 
it is inserted by the usual 
pulley at the back of the 
outer head of the gas- 
trocnemiiM into the tu- 
bercle of the fibula. 

16. M, semimembranosus y 

2-30 oz. 
Arises from the posterior 

portions of the iHum and ischium (Fig. 32, «. m.) ; and is inserted partly 
by a tendon into the top of the linea aspera, and partly by a tendon, which 
is aided (as in the Emu) by an accessory muscle, and which itself has a 
double insertion by means of two flat tendons into the head of the inner 
gastrocnemius y and into the middle point of the broad insertion of the se- 
mitendinosus into the tibia. 

K B. — This muscle, as already noticed, is connected with the ad- 
duetor magnus by a tendinous slip. 

17 . M. semimembranoso accessoriuSf 0*50 oz. 

This muscle is shown in Fig. 34, and its general arrangement and 
connexion with the semimembranosus are similar to those already de- 
scribed in the case of the Emu. 
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B.m,, Setnimemhranotut, 

ae,f Aceettoriui. 

e,f Ck)minoD tendon. 



*', 



N 



. Portion of tendon ending in gat- 

trocnemiiu. 
. Portion of tendon aiding in tibia. 



18. M, semttendinosus, . . . , 0*71 oz. 

Arises from the lower margin of the anterior half of the iflchium (Fig. 32, 
8, t)i and is inserted by means of a' broad tendon into the fascia of the 
upper and inner part of the leg, with a slip passing on to the heel. 

19. Jf. gracilis^ 0-13 oz. 

Arises from the anterior spine of the pubes (Fig. 32, yr.), and termi- 
nates in a slender tendon which passes over the patella, from within 
outwards, across the knee joint under the anterior head of the gastro^ 
cnemim and aol^msy outwards and downwards to the calf of the leg, 
being strapped down by the tendon of the liceps at its insertion into 
the nbula, at one inch below whjch it expands into a fan-shaped tendon 
spread over the back of the fascia, enclosing the ^mt flexor perforatm 
digiti medii and the flsxor perforatus digiti externi; this fan- shaped ex- 
pansion of the tendon oi gracilis is also connected by means of an auxiliary 
tendon passing backwards, with the inner side of the head of the second 
flexor perforatus digiti medii. The three tendons of the flexors just 
named, and so placed in relation with the gracilis, pass together into the 
toes. 

N. B. — The gracilis muscle in the Ehea performs the mechanical 
duty assigned by me to the rectus femoria in the Ostrich, and serves to 
bring into simultaneous action all the flexors of the foot and extensors 
of the leg. 

20. M, sa/rtorius, 2*80 oz. 

Arises from the anterior surface of the ilium (Fig. 32, s. «.), and from 
the backs of the last two ribs overlying the glufaus meditts ; and is 
inserted by a broad tendon into the head of the tibia. 

21. M. rectus femorisy none, 

22. M, vastus externus (1), (Fig. 33, v,e,\), . . . . 5*07 oz. 
Origin and insertion as in Emu. 

23. M. vastus externus (2), (Fig. 33, v. ^.2), .... 040 oz. 
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Ab in the Ema, with its tendon paeong under the head of the gastro- 
cnemiua to be inserted into the outer tubercle of the tibia. 

N. B. — This tendon binds down the tendon of the gracilis after it has 
crossed in front of the knee joint. 

24. M, vastus ttUernus (1), (Fig. 33, v. 4. 1), .... 0-95 oz. 
Origin and insertion as in the Emu. 

25. if. vastus internus (2), (Fig. 33, v, i. 2), .... 0*95 oz. 

Generally as in the Emu, but not so easily divisible into three por- 
tions J inserted into the inner head of the tibia. 

26» M. poplitauSf 0-21 oz. 

B. — Muscles of the Ankle and Toes, 
U M, gastrocnemius, ll'16oz. 

a, Outer head, as in the Emu, . 2*81 
/3, Origin from condyloid pit, . . 1'74 
7, Inner head, 6*61 

11-16 oz. 

7. This portion of the gastrocnemiiM takes its origin from the back 
of the inner condyle, from tiie inner surface of the anterior tubercle, and 
from the whole head of the tibia, as well as from the side of the liga- 
mentum patellae. 

2. M.plantaris, 0*50 oz. 

Arises from the posterior ligament of the knee joint, on the inner side, 
and is blended at its insertion with the inner suifaoe of the tendo AchiUis 
formed by the gastrocnemius. 

3. 3f, solaus, 4*12 oz. 

Origin and insertion as in the Emu. Its tendon forms the anterior side 

of the sheath for the tendons of the heel, while the tendon of the gastro- 
enemiusiorms the posterior side; the secondary slip of the tendon of the 
iolaus joins the side of the tendon of the ^TBt flexor perforatus digiti 
medii at five inches below the heel joint. 

4. M. Jlexor perforatus primus digiti medii, ..... 0*74 oz. 

Inserted into the near ends of the first and second phalanx of the middle 
toe. 

b, M. flexor perf or atus digiti externi J 0*54 oz. 

Inserted into the distal ends of the first phalanx of the outer toe. 

^. M.flsxor perforata secundus digiti medii f . . . • 0*27 oz 

Arises from the outer ligament of the knee joint, and is inserted into the 
near ends of the ungual phalanx of the middle toe. 
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N. B. — ^The tendons of the first and second flexor of the middle toe 
are free in the Bhea, and not united by a cross slip, as in the Emu. 

I , M, flexor perforatus digiti intemi^ 0*23 oz. 

Arises from the fascia covering the inner surface of solaus, and is inserted 
into the near ends of the first phalanx of the inner toe. 

8. if, flexor halluds longus, • 0*10 oz. 

Arises from the outer ligament of the knee joint, and is inserted into the 
near ends of the ungual phalanx of the inner toe, the largest tendon 
being distributed to the outer side of the toe. 

^, M, flexor communis perforans^ 1*22 oz. 

This muscle is formed, as in the Emu, of two distinct muscles, whose 
tendons unite halfway down the cannon bone. 

a. This is a double-headed muscle, taking its origin from the backs 
of both condyles, 0*24 oz. 

/3. Arises from the whole posterior soifaces of the tibia 

and fibula, 0*98 oz. 

1-22 oz. 

10. M. tibialis anticus, . . 1*52 oz. 

A two-headed muscle, as in the Emu, taking one origin from the outer 
and anterior tubercles of the tibia, and another by a round tendon, 
inside the knee joint, from the anterior surface of the outer condyle of 
the femur. 

II. Jf. extensor digitorum communis, 0*63 oz. 

Arises from the anterior surfaces of the tibia and fibula, and is inserted 
into the backs of the ungual phalanges, and into the common sheath of 
the back of the foot. 

C. — Muscles of the Wings. 

The wing of the Bhea, like that of the Ostrich, which it resembles 
in so many other respects, is much more fully developed than that of 
the Emu, as may be seen from the accompanying sketch (Fig. 85). 

1. 3f, trapezius, 008 oz. 

Arises from the transverse processes of the last cervical vertebra, and 
from the first rib, and is inserted into the acromial ridge at the top of 
the scapula. 

2. M. rhomhoideiis, 0*02 oz. 

Arises from the side of the third dorsal vertebra, and is inserted into the 
posterior inch of the back of the scapula. 

3. Jf. latissimus dorsi, 0*1 5 oz. 
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4. M. teres major, . 0*20 oz. 

These muscles are very remarkable, and are well shown in Fig. 35 
{lat, d, and L w.). The lat dorsi takes its origin from the central portion 
of the fourth rib (1| inch), and is inserted into the top and back of the 
humerus, where it acts nearly 

as an opponent of the second Fig. 36. 

pectoral, as a depressor of the 
arm. 

The tere% major takes its 
origin from the spinous pro- 
cesses of the first and second 
dorsal vertebrae, and from the 
interspinous ligament, and is 
inserted broadly (half an inch) 
into the middle of the del- 
toidal ridge, lying under the 
deltoid itself. 

5, 6. M, pectoralis major et 
minor, , . 0*27 oz. 

Arises from side of top of ster- 
num and from upper sternal 
ribs, and is inserted into the 
pectoral ridge of the humerus, 
and into the sheath covering 
the biceps humeri. 

7. M, pectoralis secundus, 
0-37 oz. 
Takes its origin from the co- 
racoid bone, from the top of 
the sternum, and from the 
coraco-clavicular membrane; 
and is inserted into the top of 
the pectoral ridge. 

N. B. — This muscle acts as a direct levator humeri, and its posterior 
fibres are continuous with those of the deltoideus, which draws the hu- 
merus backwards and upwards. 

8. Jf. deltoideus externus, 36 oz. 

Takes its origin from the tip of the acromion, and from three-fourths 
of an inch of the scapula behind it ; and is inserted halfway down the 
arm, along the back of the deltoidal ridge. 

9. M* coracohrachialis, 0*16 oz. 

Arises from the posterior edge of the coracoid, and is inserted into the 
triangular space lying inside the pectoral ridge on the head of the hu- 
merus. 

\(i. M, triceps humeri {J^i^. ^6, tri.), 0*32 oz. 
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11. if. Htpra et infraspinatus^ 0*08 oz. 

Arises from the inferior surface of the whole acromion and top of the 
scapula, and is inserted into the lesser tuberosity. 

12. M. suiscapularis, 0-22 oz. 

Arises from the whole lower and inner surface of the scapula, and is in- 
serted into the back of the lesser tuberosity. 

13. M. serratus magnua, 0*06 oz. 

Arises from the first and second ribs. 

14. M. biceps humeri, • . . . 0*15 oz. 

Arises from the tip and posterior border of the coracoid, and is inserted 
into the tubercle of the radius. 

N. B. — This muflde overlies the eoracohraehialis. 



XXXVIII. — Notes on Animal Mechanics. By the B«v. Sahitel 
Haughton, M. D., Fellow of Trinity College, Dublin. 

[Read before the Royal Irish Academy, April 28, 1866.] 

No. XII. — On thb Mttscular Anatomy of the Ikish Tekeiek, as com^ 

PABBD WITH THAT OP THE AUSTRALIAN DlNOO. 

The anatomy of the Dog is so well known, that I have not attempted 
in the following account to do more than exhibit the relative weights 
of the corresponding muscles in four typical specimens, and have added 
a few explanatory notes respecting facts that I have not found recorded 
in the writings of other anatomists who have described the muscles of 
the Dog. 

The first Dog mentioned was a long-legged Irish Terrier, with about 
one-eighth Bull blood, and was a well-known fighting dog, of light 
weight. 

The second Dog was very similar, but had not been trained to fight ; 
he was a good water dog, and firequently caught and ate water hens, 
hunting on his own account. 

The third Dog was a Dingo, long resident in the Zoological Gardens 
of Dublin, and his death was occasioned by his own misconduct ; having 
devoured his four pups for breakfast, he was called to account for his 
misbehaviour by the mother of the pups, who throttled him on the spot, 
being persuaded, as some thought, that if she did not anticipate him, he 
would have proceeded to devour herself next. 

The fourth Dog described was a Greyhound bitch, of ezeellent run- 
ning qualities. 

A. — MueeUs of the Hind Legs, 

It will be seen from a comparison of all the muscles that the Dingo 
is closely related to the Irish Terrier, but differs widely from the Grey- 
hound. 
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Ibish Terrier. 












Dingo. 


Gbbthound. 




No.l. 


No. 2. 




Oz. 


Oz. 


02. 


Oz. 


1. Psoas, \ 

2. Iliacns, / * * * 


0-82 . 


. 0-86 . 


. 1-12 . . 


. 2-07 


8. Pectinaus,* . . . 


0-13 . 


. 0-14 . . 


. 0-23 . . 


. 0*30 


4. Addactor brevis, 


0-11 . 


. 0-14 . , 


. 0-26 . . 


. 0-84 


6. Ad.ma^as, . . 


1-86 . 


. 2-80 . . 


. 3-60 . . 


. 6-27 


6. Obturator extemos, 


0-16 .'. 


. 0-24 . . 


. 0'33 . . 


. 0*47 


7. Ad. loDgus, . . . 


1-02 . . 


. 0-98 . 


.1-20 . . 


. 3-81 




0-09 . 


. 0-13 . . 


. 0-23 . . 


. 0'21 


9. Obturatormtemus,&c, 0*24 . . 


. 0-30 , . 


. 0-49 . . 


. 0-62 


10. Agitator cauds et : 

11. GIutflBos maximns, j 


0-41 . 


. 0-38 . . 


. 0-84 . . 


. 0-77 


1 2. Tensor vaginas femoris, - 73 . 


. 0-69 . . 


. 0-66 . . 


. 1-90. 


13. GIutaBos medios, 


1-40 . 


. 1-66 . . 


. 2-22 . . 


. 8-38 


14. Pyrifbrmis, . . . 


0-16 . . 


. 0-20 . . 


. 0-26 . . 


. 0-28 


15. Glntffius minimus, . 


0-17 . . 


. 0-20 . . 


. 0-30 . . 


. 0'86 


16. Gubernator eaudte, part of the intereottalit eaudalis (Greyhound), = 


0-24 (as in 


Kangaroo) from interior of ilium behind acetabulum to costal processes of second 


and third caudals. 










1. Biceps femoris, t 


2-71 - . 


.2-85 . . 


. 4-66 . . 


. 7-60 


2. M.bicipitiaccessorlus,t — 


. — 


. 0-10 . . 


. 12 




0-60 . . 


. 0-92 . . 


. 2-06 . . 


. 2-11 


4. Semitendinosus, . . 


0-90 . 


.3-10 . . 


.1-81 . . 


. 8*18 


5. Gracilis, .... 


0-63 . 


. 0*78 . 


.1-69 . . 


•- 215 


6. Sartorius,§ . . . 


0-61 . 


/0-58\ 
• ^0-19 • 


ri'06\ 
• \0.31j' • 


(0-44^ 


7. Rectus femoris, . . 


0-77 . . 


. 0-83 . 


. 1-42 . . 


. 2-31 


8. Vastus extemus, 


1-60 . 


, . 1-61 . 


. 3-01 . . 


. 5-01 


9. Vastus intemus, • . 


0-74 . 


. . 0-87 . 


. 1-64 . . 


. 2-67 


1. Gastrocnemius, . . 


1-21 . 


. . 1-72 . 


. . 2-4011 . . 


<1'28 
':L1'87 


2. PoplitMus, . . . 


O'll . 


. . 0-11 . 


. . 0-16 . . 


. 0-30 


3. Flexor dig. longus, . 


0-38 . 


. . 0-40 . 


. . 0-59 . . 


. 0-82 


4. Flexor halluds Ion- 1 

gus,** . . j 

6. Tibialis posticns,tt . 


0-04 . 


. 0-06 . 


. . 0-10 . . 


. 016 


— 


— 


. . 0-01 . . 


, «— 


6. Flexor dig. brevis ] 
(perforatus), . ; 


0-01 . 


. . — . 


. . — . . 


. — 


7. Peronaeus longus, . 


0-11 . 


. . 013 . 


. . 0-16 . . 


. 0-27 


8. Peronaeus brevis, 


0-02 . 


. . 003 . 


. . 008 . . 


. 0-03 


9. PeronsBus tertius, . 


0-03 . 


. . 0-02 . 


. . 0-04 . . 


. 04 



* Inserted into the fascia covering lihe vattus interma. 

t Inserted into the fascia above the knee, and two^thirds^own the fibula, terminating in the tendo 
AchHUs^ as in the lion ; the posterior fibres form a ribbon -like slip, distinct fman the main body of 
the masde, and terminating directly in the calcanemn, forming the M. hicipUi accessoriw. 

t Takes its origin firom the sacro-ischiadic ligament. 

S The sartorku in the Dog is double ; the greater part being inserted one inch down the hiner side 
of the leg, and the lesser part being inserted into the ude of the patella ; in the Greyhound these parts 
are equal. 

II Outer head, 170 oz. ; and inner head, 070 oz. 

«• Arises firom the back of the outer head of the tibia, and is inserted into the side of the broad 
tendon of theyiez. di^. lonffus. 

tt Reduced to a shining tendon, with usual origin and insertion. 
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Ibish Tbbribr. 












DiNOo. 6BETHoain>. 




JSlo.1. 


No. 2. 




Ox. 


Ox. 


OS, 


Ox. 


10. Tibialis anticos et ) 










Extensor hallucis >• •■ 


0-27 . . 


. 0-24 . . 


. 0-42 . . 


. 0-90 


longns, . . 3 










11. Extensor digitorara ] 
longns,** . . : 


0-80 . . 


. t)-28 . . 


. 0-37 . , 


. 0-68 


i 


\. — MiMclei 


( of the Fore Legs, 




1. Trapezins clavicnlaris,^ 


0-47 . 


, 0-49 . 


. 0'70 . , 


. 0-71 


2. Cleidomastoideu8,«» . 


0-46 . 


. . 0-47 . 


. . 0-69 . , 


. 0-61 


3. Deltoideus davicularis, 


0-35 . 


. 0-36 . 


. 0-81 . . 


. 0-72 


4. Trapezius 8capulari8,« 


0-70 . 


. . 0-81 . 


. 1-43 . , 


. . 115 


5. Omo-atlanticos/ 


0-47 . 


. . 0-62 . 


. . 0-96 . , 


, 0-95 


6. BhomboidenSjS . . 


0-67 . . 


.1-06 . 


.1-61 . 


. l-8d 


7. Serratus magnus, 


2-28 . 


. 2-74 . 


. 3-84 . 


. 4-60 


8. Stemomastoidens, . 


0-64 , 


. "~~ • 


. 100 . 


. 1-38 


9. Deltoideus scapularisyi" 


0-60 . 


. . 0-63 , 


.1-05 . , 


. 1-39 


10» Latisslmus dorsi,* . 


1-81 . 


. 2-66 . 


. . 3-43 . 


. 4-44 


11. Teres major, . . . 


0-48 . 


. 0-70 . 


. 0-74 . 


. 1-18 


12. Subscapularis, . . 


0-91 . , 


.1-08 . 


. 1-60 . 


. 2-l() 


13. Pectoralis minor, 


1-51 . . 


. . 2-60 . 


. . 416 . 


r , 7-07 


14. Pectoralis major. 


0-83 . 


. 1-10 . , 


.1-92 . , 


. 1-97 


16. Supraspinatns, . . 


1-26 . . 


.1-77 . 


.2-77 . 


. 3-70 


16. Teres minor,. . . 


— 


.0-08 . 


. . 0-10 . 


. 0-14 


17. Infraspinatus, . . 


1-08 . 


.1-28 . 


. 1-94 . 


• . 2-64 


18. Coracobrachialis, . 


0-07 . 


. 0-06 . 


. . 0-09 . 


. . 0-11 


I. Triceps hnmeri, . . 


3-85 . 


. 4-86 . . 


. 8-23 . 


.10-8© 


2. Anconaens, . . . 


0-08 . 


. . 0-11 . 


. . 0-15 . 


. . 0-14 


8. Biceps humeri, . . 


0-45 . 


.0-48 . 


.0-86 . 


. .1-16 


4. Brachiaeus (extemus), 


0-28 . 


. 0-88 . 


. . 0-69 . 


. .0-67 


5. Pronator radii teres, 


0-06 . 


. . 0-06 . 


. . 0-12 . 


. . 0-13 


6. Flexor carpi radialiSjk 


0-07 . . 


. 0-10 . 


. 0-16 . 


. . 0-21 


7. Flexor dig. sublimis, 


0-21 . 


. . 0-26 . 


. - — . 


. 0-46 


8. Flexor carpi^ulnaris,* 


0-31 . 


, . 0-48 . 


. . 0-79 . 


. . 0-61 



■ A coi^oined muscle, with two appropriate tendons inserted as nsoaL 

^ Arises by a round tendon inside the knee joint firom the anteriw surfiice of the outer condyle of 
the femur. 

" Arises from the occipital ridse, and first to fifth cerrical vertebra, and is inserted into the liga- 
mental line that represents the clayicle. 

d Arises from the mastoid process, and is inserted into the clavicular ligament. 

* Arises from the dorsal vertebras, and is inserted into the spine of the scapula. 

' i^ses from the transverse process of the atlas, and is inserted into the anterior pait of thespine 
of the scapula. 

*■ Including a slip firom the occiput, as in the JHfaeacM nemesirinw ; it takes origin from aU the cer- 
vical vertebrse and anterior half of the dorsaL 

>> Arises from the anterior extremity of the scapular spine, and from the fascia covering the ante* 
rior portion of the infriupinatut = deltoidetu extemus (Guv.). 

1 Gives origin, near its insertion, to a fourth head of the triceps. 
N. B.— There is also a cutaneous accessory. 

k Inserted into the near end of the metacarpal of second finger (index). 

> Consists of two distinct muscles, with double tendon-inserted into the pisiform bone. 

No. 2. Dntao, 

Condyloid head, . . 08 . . 0-12 
Olecranon head, . . 0*35 . . 0-67 



0-43 



0-7& 
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iBisH Tbbbier. 


NO.L 


Na2. 


Os. 


0«. 


% Supinator radii longvw ,« • 34 . . 


. 0*36 


1 0. Extensor dig. eommmn.,*^ 0*12 . • 


. 0-17 


1 1. Extensor carpi radiali8,« ' 04 . . 


. 0-06 


12, Extensor carpi nlnaris,? 0*11 . , 


. 0-16 


13. Supinator radii brevis, 0-03 . . 


. 0-03 


14. Flexor dig. profundus, 0*43 . . 


• 0-63 


15. Extensor 088. met. ) ts.M 

poUicis,q. . . 1 • 03 . . 


. 0-07 


1 6» Pronator radii qua- ) ^ . a>i 

dratus,' . . . I • 04 . . 


» 0-06 



Dnireo. Greyhound. 



Oz. 


Oz. 


0-61 . 


, . 0-70 


0-21 . 


. , 0-30 


0-09 . 


. . 0-09 


0-23 . 


. . 0-34 


0-07 . , 


. 0-06 


1-02 . . 


. l-3« 


08 . ' 


, . 0-10 



0-11 



O'l* 



XXXTX. — Notes on Animal Mechanics. By the Rev. Samuel 
Hauohton, M. D., Fellow of Trinity College, Dublin* 
[Bead befoK the Boyal Irish Academy, April 23, 1866.] 

No. XIII. — On the Muscitlab Anatomy op the Badgeb. 

The muscles recorded in the present Note were observed in two fine 
specimens of the Badger {Meles taxus), male and female, which died in 
November and December, 1864, in the Gardens of the Eoyal Zoolo- 
gical Society of Ireland* 

A. — Muscles of the Bind Limb (Male). 



8, 



10 
11 



1. Sartorius, . . 

2. Iliacus, . . ^ , 

3. Psoas magnus, j 

4. Pectinaeus, . . 
6. Adductor magnus, 

6. Obturator extemus, 

7. Quadratus femoris, 
Obturator intemus, 

gem., . . . 
Glutseus maximus, etagi- 

tator caudaB, 
Gluteeus medius, 
Pyriformis, 



12. Glutaeus minimus, 



et 



Grs. 
235 

231 

70 
874 
110 

44 

77 

88 

350 

40 

20 



Grs. 



13. Glutseus quartus (ilio- 




capsularis), .... 


20 


14. Tensor vaginae femoris, 


70 


15. Biceps femoris, . , . 


517 


16. Bicipiti accessorius (as in 




Lion), (6 inches long. 




and ribbon-Hke), 


25 


17. Semimembranosus, . . 


490 


18. Semitendinosus, . . . 


260 


19. Gracilis, 


245 


20. Eectus femoris, . . . 


250 


21. Vastus extemus, . . . 


385 


22. Vastus intemus, . . . 


105 


23. Grurseus, 


11 



» Inaerted into near ends of Index and middle metacarpals. 
" DlAtribnted chiefly to the little and ring fingers. 

* Distrilmted below the tendons of the e:r. <{i$p. oom. to the little and ring fingers. 
P Inserted into the outer and near end of the metacarpal of the little finger. 

< Inserted into the inner and near end of the metacarpal of the thmnh. 
' Extends along the whole length of the radios and ulna. 

• Ptoaspanmt = 142 grs. 
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B. — Muscles 

1. Trapezius et deltoideus 

davicularis vel inter- 
nus, 

2. Bhomboidens (with occi- 

pital slip), • . 

3. Serratus ms^ns, . 

4. Stemomastoideus, 

5. Cleidomastoideus, 
$• Omo-atlantioTis, . 

7. Latiissimus dorsi^ 



of the Fore Limb (Female). 




Gw. 




Grs. 




8. Teres major, .... 


94 




9. Subscapukiia, . . . 


231 


335 




297 




11. Pectoralis major, . . 


210 


276 


12. Deltoideus scapularis 




473 


(extemus), .... 


88 


210 
85' 


13. Supraspinatusy • • . 

14. Infraspinatus, . . . 


308 
220 


100 








15. Triceps humeri, . . . 


858 


652 


16, Biceps humeri, • . . 


90 



XL. — ^KoTBS ON Animai. Mechanics. By the Eev. Samuel Haughton, 
M.D., Fellow of Trinity College, Dublin. 

[Bead before the Royal Irish Academy, April 23, 1866.] 
It'o. XIY. — Ok xhb Uuscles of the YisaiKiAK Beas. 

Ibt April, 1 865, one of the fine Virginian Bears of the Zoological Gardens 
of Dublin, a female, having fallen into a depressed condition of health, 
an abscess appeared underlie fascia coyering the great trochanter of the 
right thigh, which she persisted in gnawing at to such an extent as to 
render her an object very unattractive to visitors to the Gardens. She 
was accordingly sentenced to death by the Council, and the sentence 
was carried into execution on the 1st of May, 1865, as foUows : — 

I gave her 12*4 grs. of pure strychnia, in an apple,, at 3* 1 7 p. m., and 
she was dead at 3*52 p. m., having exhibited the following symptoms : — 

1. At 20 .minutes afher dose, her breathing became distressed (108 

in the minute) ; 

2. At 24 minutes, she experienced her first tetanic convulsion^ the 

spasm of which never completely relaxed ; 

3. At 34 minutes, she seemed to be dead ; 

4. At 35 minutes, she was completely dead,, and her heart had ceased 

to beat. 



A. — MtLSoles of the Hind Zimh. 





Oz. Av. 


1. Tliacus, . . ^ 

2. Psoas magnus, J 


. 4-90 


3. PectinsBus, . . . 


. 1-eo 


4. Adductor magnus, . 


. 14-90 


5. Obturator extemus, 


. 8-50 


6. Adductor longus, . 


. 2-10 


7. Quadratus femoris, . 


. 0-67 



8. Obturator intemus 

gemelli; . . • 

9. GlutasuB maximuB, 

10. Glutseus medius, 

11. Pyriformis, . . 

12. Glutaeus minimus. 



et 



Ob. Av. 

1-33 
4-80 
6-00 
0-95 
0-45 
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13. Biceps femoriBy . . . 

14. Semimembranosus, . . 

15. SemitendinosuB, . . . 

16. Gracilis, 

17. Tensor yagines femoris, 



Oz.Av. 

15-70 
2-70 
4-40 
6-20 
2-50 



Oz. Av. 

18. SartoriuB, 5*20 

19. Eectus femoris, . . • 6*40 

20. Vastus extemus, . . 8-80 

21. Vastus intemus, . . • 3-40 

22. CruTfiBUfl, 0-50 



23. Gkstrocnemido-BokBus, 8*10 



a. From outer condyle, 
/8. From inner condyle, 
7. From fibula, . i . 



Oz. 
4-0 
1-6 
2-5 

8-10 



24. PoplitsBus, 0-54 

Arises by a strong tendon from the outer side of the outer condyle, in- 
side the knee joint, and is inserted into the upper half of the tibia. 

25. Flexor digitorum longus,* 2'30 

26. Flexor hallucis longus,* 0-53 

27. Tibialis posticus, 0*38 

28. Flexori digitorum longo accessorius, 0-12 

29. Flexor brevis perforatus, 0*11 

30. Tibialis anticus, 1-22 

31. Extensor hallucis, 0*11 

Inserted into the back and outer side of the first phalanx of the hallux. 

32. Extensor digitorum longas, 1*31 

There are also several slips of the extensor hrevis arising from the 
surface of the os calcis, in front of the astragalus. 

33. Peronseus tertius, 0*17 

Inserted into the outer side of the first phalanx of. the little toe. 

34. PeronsDus brevis, 0*24 

Inserted into the outer side of the base of the metatarsal of little toe. 

35. PeronsDus longus, 0*41 

Inserted, after crossing the sole of the foot, into the outer side of the 
base of tiie metatarsal of the hallux. 



* Th^ flexor hallueii tendon is united to the/€«or diffitontm longut tendon in the sole 
of the foot. 
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B. — Muscles of the Fare Limb, 

Oz. At. 

1. Trapezius clayicularis, 5*90 

2. Trapezius scapularis, 9*20 

3. BhomboideuSy — 

4. Cleidomastoideus (rope-like muscle), 1*11 

5. Omo-atlanticus, 4*40 

6. Serratus magnus, 14*10 

7. Latissimus dorsi, 12*50 

8. Teres major, 2*50 

9. Subscapularis, 6*10 

10. Pectoralis minor, 1*06 

11. Pectoralis major, 15*80 

12. Deltoideus clavicularis, 2*80 

13. Deltoideus scapularis, 4*50 

14. Supraspinatus, 5*60 

15. Infraspinatus, 5*10 

16. Teres minor, 0*42 

1 7. Infraspinatus secundus, 1*73 

May be regarded as belonging either to mbacapularis or to injraspinatua, 
and is equivalent to glutaus quintus. 

18. Coracobracliialis, 0*68 

19. Coracobracliiali accessorius (like the gemelli), 0*33 



deeps humeri, \ 

including the fourth or latissitnue dorsi head, which > 21*70 
is 1*70 oz., ) 



20. Triceps humeri, 

including t" 
is 1*70 oz., 

21. BrachieBus (extemus), 3*30 

22. Biceps humeri, 4*70 

23. Supinator radii longus, 0*89 

24. Extensor carpi radialis longior, 0*63 

Inserted into the base of the metacarpal of index finger. 

25. Extensor carpi radialis brevior, . . . . . • . . . 1*01 
Inserted into the base of metacarpal of middle finger. 

26. Extensor digitorum communis, 1 *06 

27. Extensor carpi ulnaris, 1*16 

Inserted in the outer side of base of metacarpal of little finger. 

28. Extensor minimi digiti (auricularis), . < 0*61 

Distributed to the ungual phalaDges of tliird, fourth, and fifth fingers. 

29. Extensor ossis metacarpi poUicis, 1*31 

Inserted in the outer side of base of metarcarpal of pollex. 
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Oz. Av. 

30. Extensor (secundi) intemodii pollicis, 0*34 

Inserted into the ungual phalanx of pollex. 

31. Supinator radii brevis, 0*81 

32. Pronator radii teres, 1*61 

33. Plexor carpi radialis, 1*03 

34. Palmaris longus, 1*60 

35. Plexor carpi ulnaris, , 1-42 

36. Plexor digitorum sublimis, 

common tendon, corresponding to that of 



37. Plexor digitorum profundus, 

38. Plexor pollicis longus, 



Terminate In a common tendon, wMch is 
distributed to the ungual phalanges of the 
five fingers; and the upper portion of the 
common tendon, corresponding to that of 
the flexor sublimiSj sends a separate thin 
slip to the index finger, which slip lies above 
the index branch of the common tendon. 



8-40 



39. Pronator quadratus, 0*43 

Arises from the lower third of the ulna, and is inserted into the lower 
fourth of the radius. 



XLI. — ^NoTES ON Animal Mechanics. By the Kev. Samuel HAueHTON, 
M. D., Pellow of Trinity College, Dublin. 

[Read before the Royal Irish Academy, April 23, 1866.] 
Ko. XV.— On the Musculab Anatomy of the Otteb (Lutra vulgaris). 

In March, 1865, 1 dissected a very fine male Otter, which had lived ten 
years in the Zoological Gardens of Dublin, and was well known to all 
the frequenters of those Gardens, from his playful and docile habits. 
He died of miliary tubercle, accompanied by pneumonic congestion of 
both lungs ; and his right auricle and ventricle, with the two cavse and 
hepatic vein, were filled with clotted blood, the result of the pulmonary 
obstruction. 

This beautiful animal was originally presented to the Dublin Gar- 
dens]by Dr. Home, of Ballinasloe, on the 8th of March, 1855, and died 
on the 27th of Pebraary, 1865. 

The Council of the Zoological Society have made many attempts to 
rear young Otters, but their exertions have seldom been rewarded with 
success, owing to the extreme difficulty of procuring suitable food ; for 
the Otter, although aquatic and piscivorous in its habits, is nursed on 
mother's milk, in a dry warm nest, for a longer period than most carni- 
vorous animals. As the habits of the Otter in this country, in its wild 
state, are but little known, I make no apology for inserting in this place 
the following account of the Lutra vulgaris, prefatory to my description 
of his muscles — an account for which I am indebted to Mr. Robert 
Montgomery, the Secretary of the Eoyal Zoological Society of Ireland, 
who has had many opportunities of studying their habits in a state of 
nature. I can myself bear testimony to the fact, that when cray fish 



290 



THE DUBLIN t^UABTSBLT JOTTBNAL OF SCIENCE. 



and salmon in the Barrow are scarce, the Otters that frequent its banks 
will attack and kill yonng lambs for food : — 

" Otter (LtOra vulgaris) belongs to the Family of the MustelidsB. There are at 
least five wdl-ascertained species. In early spring the young are produced, generally 
two, sometimes more ; as many as five have been observed. The fur is of two kinds — 
one thick, short, and soft, brown with white tips ; the other coarser in texture, much 
longer, and darker in colour. 

** Pennant mentions one having been killed of 40 lbs., but 24 lbs. is a very large ex-* 
' ample in this country. It is quite true that they eat the head and shoulders of fish, 
leaving the remainder, when fish are plentiful ; they are trained in Sweden, and still by 
a few people in England ; they are trained very much In the same way as water dogs are. 
The muscular system of Otters Is very largely developed. Its Irish name is Madia eske, 
meaning water dog. Lutra vulgaris must not be confounded with the great Sea Otter, 
Enhydra marina^ which is a much larger animal, and the skin of which is so mnch 
valued by furriers. Pallas says he has known one skin to fetch upwards of £20. In 
Kamtschatka they are called Kalan ; they are still numerous on the west coast of Ame- 
rica, as far south as California. 

** It is found in Vancouver's Island, which island is rich in Otters, producing thred 
kinds — Enhydra marina^ the Yison (Putorius vison)^ and our friend, called there the 
Land Otter, as distinguished from Enhydra. The skin of the latter, even at present, ia 
Vancouver's Island, sometimes reaches six feet in length, and is sent to England to be 
dressed, and fetches from £12 to £15. The chief market iff in China, where they bring 
100 dollars (American). 

^ 1 have known an Otter to kill waterfowl, and I believe they sometimes kill lambs. 
Female goes with young nine weeks. Mr. Ogilby, so long Secretary to the London Zoolo- 
gical Society, is of opinion that our Irish Otter is a distinct species from the English ; 
but I do not believe he has ever had an opportunity of verifying this opinion by examin- 
ing and comparing their skeletons ; he judged chiefly from differences in their habits. 

"R.M." 



A. — Muscles of the Hind Limb. 



Oz. Av. 

1. Sartorius, 0-30 

2. Psoadiliacus, ... . 0*25 

3. PectinsBus, .... 0*07 

4. Adductor brevis, . . 0^10 
6. Adductor magnus, . . 0*43 

6. Obturator extemus, . 0*07 

7. Adductor longus, - . 0*50 

8. Quadratus femoris, i .. 0*03 

9. Obturator intemuBet gem. 0*04 

10. Agitator oaudeB, . . . 0*06 

11. GHutaeus maximua et 

Tensor vaginee femoris, 0-82 

12. GlutsBus medius et Py- 

riformis, .... 0*40 



13. Glutaeus minimus, 



Oz.Av. 
, 008 



14. Biceps femoris, . . . 0*51 

15. Bicipiti accessorius, . . 0*05 

16. Semimembranosus, . . 0*49 

17. Semitendinosus, . . . 0*24 

18. Gracilis, 0-23 

19. Quadriceps extensor fe- 
moris, 1-11 

20. Gastrocnemius, . . . 0*61 

21. Plantaris, ..... 0'25 

22. Solaeus, 0-01 

23. PoplitaBUS, .... 0-0© 

24. Flexor digitorum longus, 0*05 

Inserted into the common junction of the tendons <ii flexor hallucis 
longus and adcessorim. The tendons of this muscle are distributed chiefly 
to the hallux and index. 
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Oz.At. 

25. Flexor hallucis longus, . • • 0*22 

This acts in the Otter as a common flexor, and is analogous to the 
Jlexor jprofundus of ihe hand, 

26. Tibialis posticus, ; . . 0*06 

27. Flexor digitorum brevis, 0*02 

28. Flexori longo accessoriiis, O'O.l 

29. Tibialis anticus, 0*32 

30. Extensor digitorum longus, 0*14 

31. Extensor minimi digiti, . 0*03 

Its tendon passes under the groove of the outer ankle, with that of 
the peronaus hrevis, and is inserted into the outer side of the ungual 
phalanx of the little toe. 

32. Peronaeus tertius, . 0*02 

33. Peronaeus brevis, 0*06 

34. PeronaBUs longus, 0*05 



B. — MuscIm of Fore Limb, 

1. Trapezius scapularis, ............ 0*47 

2. Trapezius clavicularis, 0*64 

3. Stemomastoideus, 0*72 

Inserted into the first rib, the top of sternum, and raphe of lower part 
of neck. 

4. Cleidomastoideus, 0*17 

6. Omo-atlanticus, 1^0.(1), 0*27 

Arises from the anterior surface of the transverse process of the atlas, 
and is inserted into the anterior third of the spine of the scapula. 

6. Omo-atlanticus, No. (2), 0*21 

Arises from the anterior surface of the transverse process of the atlas, 
and is inserted into the posterior third of the spine of the scapula. 

7. Serratus magnus, 1-11 

In this muscle I have included the levator anguli scapula^ which is 
quite distinct from omo-atlanticus l^o, 2, and takes its origin from the 
middle of the occipital line, and is inserted into the vertebral edge of 
the scapula, immediately above the end of its spine. The remainder of 
the serratm magnus takes its origin from the costal processes of the cer- 
vical vertebrae (2 — 7), and from the first seven ribs.* 

* There are fourteen ribs in all. 
VOL. VI. — D.Q. J. 6. 2e . 
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02. Ar. 

8. BhomboideuSy . 0*35 

Arises from the occipital ridge, from all the cervical vertebrae^ and from 
the first two dorsal. 

9. Teres major, 014 

10. Latissimus dorsi, 1*14 

Has a doable insertion. 

a. Connected with the cuianeatis accessory into the tendon of the pee- 
toralis minora near its insertion, and at its lower border, strapping down 
the biceps upon the bone. Takes origin from the posterior surfaces 
of the last five ribs. 

h. By a tendon common to it and teres ma^or, into the humeras, under 
licepsy as usual. Takes origin from the posterior surfaces of the se- 
venth, eighth, and ninth ribs. 

11. Subscapularis, ^ 0*65 

12. PectoraLis minor, 1*12 

Takes origin at sternum from the ribs (4 — 9), and is inserted, strapping 
down the hiceps into three-fourths of the length of the himierus. 

13. Pectoralis major, ' 0-72 

Takes origin at sternum, from the first four ribs, and is inserted into 
the outer side of the pectoral ridge of the humerus, and by fascia into 
the skin of the forearm. 

14. Beltoideus clavicularis, 0*10 

Inserted into the inner side of the pectoral ridge of the humerus and 
into the ulna, with the tendon of hrachiaus, 

15. Ddtoideus scapularis, 0*12 

16. Supraspinatus, 0*45 

17. Infraspinatus, 0*21 

18. Biceps humeri, 0*16 

19. Brachiseus (extemus), 0*14 

20. Triceps (including fourth head from tendon of latissimus 

dorsi), 1*40 

21. Anconeeus, , ♦ 005 

22. Pronator radii teres, 0*08 

23. Flexor carpi radialis, 0*04 

24. Palmaris longus, 0*12 

25. Flexor carpi ulnaris, 0*10 

26. Flexor digitorum sublimis, 0-19 

27. Flexor digitorum profundus, 1 

28. Flexor pollicis longus, .....,../• • ^'-^^ 

29. Pronator quadratus, 0*02 

80. Supinator radii longus, 0*19 
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Oz. Av. 

31. Extensor carpi radialis, 0*23 

Inserted by a bifurcate tendon into the near ends of the metacarpaJs of 
index and middle fingers. 

32. Supinator radii brevis, ........... 0*02 

33. Extensor digitorum communis, 0*05 

84. Auricularis, 0*04 

Inserted into the little, ring, and middle fingers. 

35. Extensor carpi uhiaris, 0*07 

Inserted into the near end of the metacarpal of the little finger. 

36. Extensor ossis metacarpi poUicis, 0*05 

37. Indicator, 0*01 

Inserted by a double tendon into the index and middle fingers. 



XLII. — ^N"oTES ON Animal Mechanics. By the Rev. Samuel Hatjghton, 
M. D., Fellow of Trinity College, Dublin. 

[Read before the Royal Irish Academy, April 23, 1866.] 
XYI. — On the Muscular Anatomy op the Bhinoceeos. 

A TOUNG male Rhinoceros, three years old, having died in the Zoolo- 
gical Gardens of Dublin in April, 1865, the body was purchased, for £17, 
for the Museum of Trinity College, and I availed myself of the oppor- 
tunity of making a careM examination of his muscles. I was ably 
assisted in the dissection by Mr. Macalister, Demonstrator in Anatomy 
of the Royal College of Surgeons, and by a staff of medical students, 
who relieved each other from time to time. The stench from the de- 
composing blood was almost intolerable, and several of my assistants 
were disabled by typhoid diarrhoea ; this I escaped myself, as I had 
done on a former occasion when dissecting a Nylghau, which had died 
of putrid fever, and whose blood after death seemed to communicate di- 
arrhoea by its smeU to almost every person in contact with the body. 
Notwithstanding these difficulties, I was able to complete the entire 
muscular dissection in person, the results of which cannot fail to prove 
of interest to anatomists. 

Having made a careful post-mortem examination of all the viscera, 
except the brain, I felt it my duty to lay the following Report before 
the Coimcil of the Zoological Society : — 

" School of Physic, Trinity College, 
« Dublin, April 14, 1866. 

" Repobt on Death of the Rhinoceros. 
" The Rhinoceros died at 4 a. m. on Thursday, the 6th inst., and his 
body was opened in the new Dissecting Room of Trinity College on the 
8th inst, at 1 p. ic. 
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'' I was assisted in making the post-mortem examination by Pro- 
fessor Ferguson and Mr. Connor ; there were also present Dr. Alexander 
Carte, Dr. M'Dowel, Dr.Bejmett, Dr. Macalister, and several other ana- 
tomists. 

"The rectunj was protruded through a space of eighteen inches, 
and in it were two post-mortem ruptures; in the ilium> two feet from 
the caecum, there was extensive softening, as also at the junction of the 
duodenum and jejunum ; the stomach was filled to distention with a 
mixture of hay and whole Indian com, both fermenting, and pervaded 
with an aldehydic smell, which overcame even the intolerable odour of 
the gases with which the abdomen was distended almost to the bursting 
poiut ; the hay was somewhat masticated, but the com had been bolted 
whole ; numerous tapeworms were found in the upper part of the intes- 
tines. 

''The decomposition set in with most unusual rapidity, parti- 
cularly in the anterior extremity, and it was with the greatest difficulty 
that a few precious fragments of the viscera of this rare animal could be 
preserved ; many of the muscles also dissolved in the course of twenty 
hours into a mass of putrid jelly. This phenomenon was most marked 
in the left side of the thorax, and left anterior limb. 

'* CAUSE OP DEATH. 

'* I believe that death was caused by the improper administration of 
Indian com, which fermented in the stomach and intestines, and deve- 
loped gas to such an extent as to cause prolapsus of the rectum, and that 
the pressure caused by this gas ultimately destroyed the action of the 
diaphragm, and so caused death by asphyxia; and I am further of opinion 
that it is the duty of the Coimcil to institute the most searching inquiry 
into the manner in which Indian com was given to this animal, as such 
food does not appear in the scale of dietary formally prescribed by the 
Council's order to be used. 

(Signed) " Samuel Haughton, Son. Sec. R. Z. S. 

**P. S. — The tapeworms were in all probability the cause of the 
convulsions experienced by the Ehinoceros shortly siter his arrival in 
the Dublin Gardens. «' S. H." 



A. — Muscles of the Hind Limb, 

Oz. Av. 

1. SartoriuSf 12*5 

OrigiD ; from the inner margin of the narrowest part of the ilium, 
near the insertion of the psoas parvus. 

Insertion ; by flat tendinous fascia into the inner side of the leg 
below the knee. 

2. Psoas magnuSi 47*5 

Origin ; from the lumbar vertebrsB, with one slip from the true pelvis, 
from the inner margin of the ilium. 
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Insertion; by a common tendon with, and inside the M, iliacus, into 
the lesser trochanter. 

Z.lUacuBy 34-5 

Origin and insertion ; as usual. 

^.FecUmBUs, 28-0 

Origin ; from the inferior, margin of the aatericar crest of the pubis. 
Insertion ; into the femur at lower point of trisectixmv by a strong 
round tendon. 

5. AMiMtor hrevisj 7*0 

Origin ; from the symphysis pubis (middle two inches). 

Insertion ; by a flat tendj9n> inside the insertioa of the adductor mag- 

6. Adductor magnm, . , . 32*5^ 

Origin; from the arch of the pubis, backwards, nearly as far as the 
tuberosity pf the ischium. 

Insertion ; into the back of the outer condyle, and halfway up the 
femur. 

7. Obturator externua, 190 

Origin ; as usual. 

Insertion ; into the upper half of the line leading from the great tro- 
chanter to the posterior trochanter. 

%, Adductor longuSy 120 

Origin ; from the arch and symphysis of the pubis, lying under the 
M. gracilu. 

Insertion ; into the lower half of the Unea aspera and inner condyle 
of the femur. 

9. Quadratus femoris, . wanting. 

10. Obturator internus, 3*0 

Origin ; from the ilium above the ischiadic notch, and without any 

fibres from the rim of the foramen ; it is a long slip of muscle (Qu. Ge- 
mellus superior f) 

11. Gemellus inferior^ 25 

12. Glutaus maximus (Fig. 36), 2080 

Origin ; from the posterior half of the ilio-ischiadic line, and from 

the sacro-ischiadic ligament. 

Insertion ; by means of a tendon, 4J inches in length, into the top 
of the fibula and fascia of the leg ; it gives off two tendinous slips to the 
greater and posterior trochanters in passing. 

\^, Glut^eo maximo accessorius (Fi^, Z^\ 13-0 

Origin ; from the vertebral edge of the ilio-ischium, in front of the 
origin of the Glutmts maximus. 

Insertion ; by a long tendon into the posterior trochanter. 
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Oa.Av. 

14. Qlutam medius (Kg. 36), 98-5 

Origin ; from the whole outer surface of the ilium, being overlapped 
on its posterior border by ffl, max.,, and its accessory, No. 13. 
Insertion as usual. 

15; Qlutaus minimus, 13*0 

Origin ; from a small surface of the narrowest portion of the ilium, 
near the ischiadic notch. 

Insertion ; into the anterior ridge of the great trochanter. 

16. Tensor vagina femoris, . .' 67*5 

Origin; from the crest of the ilium. 

Insertion ; into the fascia of the knee, principally on the outer side, 
but partly on the inner side ; its insertion on the outer side is sepa? 
rated from the gluUsus maximus by a strong fascia. 

11. Biceps femoris(Fi^.ZQ)y ; , 48-0 

Origin ; from the tuberosity of the ischium. 

Insertion ; into the whole length of the outer side of the leg, as far 
down as the heel, by fascial attachment ; and is intimately blended in 
its muscular portion with the semitendinostM, 

Fig. 86. 




18. Semimembranosus (Fig. 36), 66 

Origin ; from the tuberosity of the ischium, with posterior fibres 
from the great ischiadic ligament. 

Insertion ; into the back and inner side of the inner condyle, with 
a prolongation to the tibia by fascial attachment. 
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Oz. Av. 

19. SemiUndinoBUB (Kg. 36), 640 

Origin ; from the tuberosity of the ischium. 

Insertion ; by a tendon, one inch broad, into the point of bisection 
of the tibia. 

20. Gracilis, 45-0 

Origin; from the arch of the pubis and two inches of posterior por- 
tion of its symphysis. 

Insertion ; into the head of the tibia, by a tendon, three inches in 
length. 

21. BectusfemoriB {Yig.se), . 54-0 

22. VastuB extemtM (Pig. 36), 54*5 

A strong ligament joins the greater and posterior trochanters, under 

which the outer head of the vastuB extemuB passes. 

23. VasticB intemus, 41*5 

24. Ort^auB, 21*5 

25. FoplitauB, 55 

Origin ; by a strong tendon from the outer condyle of the femur ; 
this tendon forms one of the ligaments of the knee joint, and winds 
round the back of the head of the fibula. 

Insertion ; into the upper half of the back of the tibia. 

26. GoBtroenemidO'Solaus^ 29 

' Insertion ; into the os calciSb 

27. PlantariB (flexor perforatus), 3*5 

Origin ; from the back of the outer condyle, covered by gastrocnemius. 
Insertion ; into the plantar fascia covering the os calcis, from which 

it passes on to the common jimction of flexor tendons in the sole of the 
foot, and ultimately expends its force on the three perforate tendons of 
the toes. 

IN". B. — This seems to be the plantaris andjlexor digitorum hrevia 
(jperforatus) combined. 

28. Flexor digitorum {perforans), 21*0 

Origin ; from the whole back of the fibula, and from the lower half 

of the tibia. 

"N.B. — This seems to be the flexor digitorum longus and flexor hal- 
lucis longus combined. 

29. Tibialis anticus, 100 

Origin ; from the upper anterior half of the tibia. 

Insertion ; into the inner edge of the inner tarsal {cuneiform). 
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Oz.Ar. 

30. Extensor digitorum longua, .......... 19*5 

Origin ; from the outer condyle of the femur, by a strong tendon. 
Insertion ; double : — 

Oz. At. 

a. Into the inner tarsal (cuneiform), ... 6' 5 
h. By two tendons inserted into the inner sides 
of the first phalanges of outer and inner 
toes, 14*0 

19-5 

31. Feronmts longus^ 1*75 

Origin ; from the outer condyle of the femtir. 

Insertion ; by a pulley passing under the outer a!iiMe, Winding ob- 
liquely outside it, and crossing the sole of the foot, to be inserted two- 
thirds of the way across into the under surface of the middle cuneiform 
bone. 

32. PerofUBus hr&vis, 3*5 

Origin ; from the whole outer side of the fibula. 

Insertion; into the near end of the first phalanx of the outer toe. 

33. Extensor Irevu digiti m^dii, 9*6 

Origin ; by a strong tendon from the calcaneum, just below the ankle 
joint, and by fascia from the whole breadth of the instep. 

Insertion ; into the near end of the first phalanx of the middle toe. 

34. Interossei digiti extemi, 5*0 

35. Interossei digiti medii, 2*0 

36. Interossei digiti intemiy 4*0 



B Muscles of the Fore Lmb. 

Oz. At. 

1. Trapezius clavictdaris (yel cervicohumercUis), 35*0 

Origin ; from the transverse process of the axis. 
Insertion ; into the head of the humerus, in a transverse line, 2 J 
inches long, from the great tuberosity. 

2. Trapezius scapularis, .320 

Origin ; from the spines of the dorsal vertebrae. 
Insertion ; into the end of the spine of the scapula. 

3. Omo-atlanticus (vel brachio-atlanticus), 24*0 

Origin ; from the transverse process of the atlas. 

Insertion ; into the front of the lower part of the IitimeruB : k a long 
round muscle* 
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Oz. Av. 

4. BkomboideuSy •..,.... 8*5 

Oz. Av. 

a. JSictemua^ vd levator anguli inferioris scaptda, 7*0 

b. Intemusy 1*5 

8-5 

5. Serratu8 magnua^ 79*0 

Includes the levator anguli scapula supertorta. 

6. Teres major, 21*0 

7. Latissimus dorsi, , 61*0 

Has tendon in common with tei'es major. 

8. TricipUi accessorius^ . 22*0 

This muscle takes its origin from the ribs, and forms a costal head 
of the triceps, into the back of which it passes, behind the olecranon 
process. 

9. SubscapulariSy 28*0 

10. Pectoralis minorf 98*0 

Origin ; from the sternum and first six ribs. 
Insertion ; into the pectoral ridge, from the greater to the lesser 
tuberosity of the humerus. 

11, Pectoralis major f 49*5 

Origin ; from the keel along the anterior half of the sternum, and 

from the ribs. 

Insertion j into the oblique line down the whole inner side of the 
ulna. 

12, Pectoralis avium ? {suhclavius f) 24*0 

Origin ; from the first rib and side of the top of sternum. 
Insertion ; into the outer summit of the greater tuberosity, and 

by fascia passing over the supraspinatus, into the scapulae — levator 
humeri, 

13, Coraco-brachialis, 2*5 

Origin ; from the coracoid process inside the biceps. 
Insertion ; into the inner and anterior side of the middle of the hume- 
rus, by a flat insertion, three inches in length. 

14, Deltoideus scapularis, 25*5 

Origin ; from nearly the whole length of the spine of the scapula. 

Insertion ; into the outer side of the great tuberosity. 

N. B. — The deltoideus clavicularis is merged in the cervico humeralis, 
or trapezius clavicularis No. (2), which forms a part of the great delto- 
trapezius. 

VOL. TI. — D. Q. J. s. 2 s 
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. ' 0?. Av. 

16^ Sv^aspinatus, 83*0 

16. Infrasp4naiu6^ • , , , . *- .^ * . * . . . . 550 

17 ' itceps humeri, ...... . . . . V . '. . 21 '5 

This fiiuscle takes origin as usual ; but it is remarkable that the 
tendon passing oyer the head of the humerus is much stronger thaji the 
muscle itself requires, . I do not knpw the reason of this singular cir- 
cumstance. 
j , Inserted, as usual, into the tubercle of the radius. 

IS* BracMatia eodermts, , .... .•...*• 34*5 

Origin; arises from the outside, baokfeide, and part of the insid^ 6f 

^ the head of the humerus, winding outwards round the shaft of the bone, 

to be inserted in the radius by a fiat prolonged tendon, below and to the 

indde gf the tubercle of the tadius. 

i9. Triceps humeri, . . . . . . . , . ... . .224*0 

20i Flex&r carpi radialis ? . • • ^ -, ..... . . 8*75 

V - Origin ; from the inner side of the inner copdyle of the humerus. 

Insertion ; by a long tendon passing in a groove at the inner side of 
the wrist, then plunging deep into the palm, to be finally inserted, be- 
low the short flexors, into the bases of the md;acarpals of the inner and 
middle fingers. 

2V JPalmarisIongHs, . . . ... 6*25 

Origin ; from the inner and back side of the olecranon. 

Insertion ; into the common junction of the palmar tendons at the 
bend of the wriJst. 

22. Flexor carpi ulnaris, . . . . . . . . » . . . 4*5 

Origin ; from the back of the inner condyle and olecranon. 

lAsertion; into the carpal bone (pisiforme), . articulating with the 
lilna,, 

N". B.— A ligament connects this bone with the sesamoid bone, into 
which the extensor carpi ulnaris is inserted, so as to cause both muscles 
ta^^ar^and ahduct thocouter side of the hand. 

2S, Flexor diptoruih eommtmis, . , . . 19*5 

The superficial and deep flexors unite in a common tendon at the 
wrist, from which proceed three perforating and three perforate flexors. 
At the. same point pf junction of tendons there are also found — 

1. A tendinous ligament from the inner condyle, without any mus- 

cular fibres attached ; 

2. The tendon of a small muscle (24), which seems to be the ^a;or 

pollicislongus. 

24l. Flexor pollicis longus f » . l-O 

Origin ; from the radius and ulna, and interosseous septum. 
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Oz Av. 

2b. Supinator radii hngusf , . ... • -^ • • • .• 1*75 
Origin ; from the fascial covering of the outer condyle. 
Insertion ; into the tendon of (26) at the wrist. 
N. B. — This muscle acts chiefly as a tensor fasciae, but is, no doubt, 
the representative of the sup. rad, longus, 

26. Hxtensor ea/rpi radialia (Fig. 37, fl^), 37*5 




Left Fore Arm. 

Origin; from the outer condyle. 

Insertion ; into the near end of the metacarpal of the middle finger.' 

N. B. — This muscle receives at the bend of the wrist the tendon of 
\h.Q supinator longus. 

27. Extensor digitorum longus (Fig. 37, 5), . . . . ^ . 13*5 
Inserted into the near end of the first phalanx of thei middle finger. 
2S. Extensor minimi dtgiti(F{g. 37, e), . 6*0 

Origm ; from the outer condyle, and from the tendinous expansion 
of the interosseous septum from the outer condyle to the wrist. 

Insertion ; into the outer side of the first phalanx of the outisr finger,' 
with a tendinous slip to the metacarpal of the middle finger. 

29. Extensor carpi ulnaris ? 27'5 

Origin ; from the outer condyle. 

Insertion ; into the sesamoid bone outside the base of the metacarpal 
of the outer finger. 

N. B. — I am almost certain that this muscle is the extensor ulnaris ^ 
although, owing to the arrangement described in (22), it acts as bl flexor. 
The combined actions of the uLiar flexor and extensor would be to ab- 
duct the little finger — an action which would be of great use to the 
Rhinoceros when running on soft ground. 

30. Extensor ossis metacarpipolUcis (Fig, 37, ^), . . . . 4*5 
Origin ; from the anterior half of the radius and ulna, and from the 

interosseous septum. 

Insertion ; its tendon crosses the back of the wrist, binding down 
the tendons of the radial extensor, and is inserted in^ the outer side of 
the near end of the metacarpal of the inner finger. 
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Oz.Av. 

The following muscles are found in the palm : — 

Zl. Short Jkxwra of the outer finger f 5*5 

Oz.Av. 

«, 2-5 

h, 30 

a. Origin ; from the ligament already described (22) joining the pi- 
sObrm and sesamoid of outer finger, from one carpal bone, and 
from the inner side of the shaft of the metacarpal of the outer 
finger. 
Inserted into the base of the first phalanx of the outer finger. 

h. Consists of two muscles, arising from the inner half of the meta- 
carpal of the outer finger, and from the carpal bone of the 
middle finger, and inserted into the inner side of the first pha- 
lanx of the outer finger. 

Z2, Short flexors of the inner finger, ..... r . . 5*0 
These are two in number, and similar to those of the outer finger. 

33. Short flexors of the middle finger, 20 

These are two in number. 



XLIII. — ^NoTEs ON Animal Mechanics. By the Eev. Samuel Haughton, 
M. D., Fellow of Trinity College, Dublin. 

[Read before the Royal Irish Academy, April 23, 1866.] 
XVII. — On the Comparative Myology op ceetain Bieds. 

In order to compare the muscles of different classes of birds, I dissected 
two Tiercel Peregrines, a Falcon Peregrine, a Cara "Cara Hawk, a De- 
moiselle Crane, and a Canadian Goose. 

The Cara Cara Hawk {Folghartts, or Falco Braziliensis) presents a 
most striking resemblance to the Peregrine Hawk, and, judging from 
his muscular anatomy, must be regarded as a Hawk, and not a Yulture. 



A Muscles of the Leg, 



Tiercel. Falcon. Cara. Crane. Goose. 

Oz. Oz. Oz. Oz. Oz. 

1. Sartoriua^*. . . . COS . . 0*08 . . 05 . . O'U . . 0-67 

2. Adduetores,^ . . 0*04 . . 0*06 . . 0*09 . . 0*18 . . 0*40 

* The Sartorius takes its origin fi*om the anterior conred edge of the ilium, and iB inserted by a 
broad tendon into the side of the knee joint and tibia. 

b la the Peregrine and Cara there was only one adductor; in the Crane and Goose there were 
two, viz.— 

Cbake. Goosb. 
Oz. Oz. 

Adductornmffmu, . . 0-12 . . 0-23 
AddtKUtr longw^ . , . 0*06 . . 0*17 

008 0-40 _ : _.: 
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TiKRCEii. Falcon. 



3. Obturator extemuSj 

4. Obtur, intemuSf &&, 

5. Gubemator eauda,^ 

6. GlutiBUM maximu9^^ 

7. Glutceus mediuSf* . 

8. GltttcBus minimus "^ 

et GL quartusy ) 

9. Tetuor vaffituB 
femorisy 

10. Biceps femorisy^ , 

11. Semimembranosus,^ 

12. SemitendinosuSf^ . 

13. Gracilis,^ . . . 

14. Rectus femoris,^ 

15. Vastus extemus 
et Vastus inter- 



Oz. 
0-03 
0-02 
0-02 
0-01 
04 

t 0-04 

K 0-07 

0-08 
0-02 
0-03 
0-04 



•) 



0-18 



Oz. 
■03 
02 
■02 
01 
04 



0-03 

03 

0-08 
0-02 
0-03 
0-03 



0-11 



Cara. 


Cbane. 


GOOSK. 


Oz. 


Oz. 


Oz. 


0-04 . 


. 0-04 . 


. 0-12 


0-03 . 


. 0-02 . 





0-02 . 





. 0-20 


01 . 


. 009 . 


. 1-07 


0-10 . 


. 0-17 . 


. 0-78 


0-03 . 


. 0-04 . 


. 0-73 


0-07 . 


— 


. 0-62 


0-10 . 


. 0-16 . 


. 0-72 


05 . 


. 0-09 . 


. 0-17 


0-05 . 


. 0-07 . 


. 0-07 


0-06 . 





. 0-11 



(0-18) 
'|0-03 (• 



16. Gastroenemido-solesus, . . . 

a. Outer head, . .0*09 

/3. Middle head, . .0*06 

y. Inner head, . .0*16 

31 

17. Plantaris, 0*01 

18. Tibialis anticus, — 



0*30 



Cbanb. 


Cara. 


Oz. 


Oz. 


0*31 


. . 0*18 




(Four heads). 



0*86 



0-14 



* This mnscle is quite distinct from the agitator taudce, and lies in a plane below it. In the Falcon 
and Cax& it takes origin from the transverse process of the large terminal caudal vertebra (plough- 
share)^ and is inserted into the second fifth from the top of the linea aspera by means of a flat tendon ; 
in the Goose It is inserted into the middle of the lover part of the glutwus medius ; and in the Duck 
into the outer head of the fibula. 

d The ghttoMs maximns in the Falcon and Cara takes its origin from the edge of the Uium, in a 
plane below that of the ten. vag. fem.^ for one-fourth of an inch in firont of the acetabulum, and has 
the usual insertion ; in the Crane its origin is from the post-acetabular edge of the ilium, and it is in- 
serted by a broad tendon into the middle of the vasttu extemus and fascia of the outer side of the 
thigh ; and in the Goose it is inserted into the fascia of the inner side of the knee. 

* The gl medius has the usual insertion in the Falcon, Cara, and Crane ; but in the Goose and Duck 
it is inserted into the middle of the Unea aspera. 

* Quite separate in the Crane; gl min. = 0-01, gl quartus = 0'08. 

' This small muscle, hi conjunction with the sartorius, in most birds serves instead of a rectus fe- 
moris. 

h The biceps/emorislTL the Falcon, Cara, and Crane, passes through the usual tendinous pulley at 
the outer side of the lower end of the femur, and outer bead of the gastrocnemiua ; in the Goose and 
Duck it is inserted Into the tibia, at the inner side of the knee. 

* These muscles in the Falcon and Cara are inserted by flat tendons into the tibia; and in the 
Crane they are also inserted into the upper tendinous portion of the inner head of the gastrocnemius. 

k This muscle, in the Falcon and Cara, takes origin from three-fourths of the length of the pubis, 
behind the acetabular prominence of that bone. 

1 There is a rectus femoris in the Falcon and Cara, arising trom the ilium. In front of the acetabular 
prominence of the pubis ; it is a fine delicate muscle, weighing 0*01 oz. in the Cara, and its tendon 
p&sses obliquely across the front of the knee Joint from within outwards, and, winding down into the 
calf, forms one head of the first per foraU flexor of the second toe^ the muscular portion of which is con- 
nected by muscular sUps witiitheflrst perforate flexors of the third and fourth toes, and with the second 
per/orate flexor of the third toe. The weight of the flrst per/orate flexor of the second or index toe 
In the Cara, was 0-02. 

This muscle is thus described by Cuvier :— 

3 prolonge 
Jusqu*au genou. Son teiidon passe obUquement pafdessua, et se gU'sse derrierela Jainbe pour s'unir 
r perform du second et du cinquidme doigt.**^ 



** n y a dans le lieu qu'occnpe le pectineux des quadmpedes, un petit muscle greie, qui se pro 
Jusau*au genou. Son tendon passe obUquement pardessus, et se gUsse derriere la Jambe pour i 
au fl^chisseur perform du second et du cinquidme doigt.*** 

Professor Owenf regards this muscle as the gradUs ; while he considers as rectus feawris the 
muscle aheady described as ieiMor vagince femoris. 

* •♦ Lecons d'Anatomie compar^e," torn, i., p. 359. 
t " Cydopiedla of Anatomy," vol. !•, p. 296w 
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B. — Muscles of the Wing, 
Tiercel. Faixx)n. 

Oz. Oz. 

1. Serraiui magnui^ 0*04 . . 0*06 

2. Rhomhoideu»^ 0*02 . . 0*03 

8. r*rM tiiq;or,» 0*02 . . 0*02 

A, Lati9nmn» dorsi, 0*03 . . 0*08 

h, Subteapularit, 0*04 . . 0*04 

^. Peetoralu minor, 0*05 . . 0*05 

7. PectoralUmajor,^ 0*73 . . 0*76 

^, Pectoralit seeundus avium, . 0*08 . • 0*11 

9. Wlngfolder(ca;<en*or />«<?« ^o ^.^3 ^^ ^.^^ 

dlarui), . j 

10. Coracohrachidlia, 0*03 . . 0*03 

^^'^^^^^^''"''^^''^'^''^;^ 03 .. 0*02 

\% BeltMeus9Xternv9{8cajmlari9)fX0*(i^ • . 0*08 

1^, Supra et infra tpinatfu,^ . . 0*09 . . 0*07 

lAi. Bieepa humeri, 0*05 . . 0*04 

lb, Trieep9 humeri, , 0*11 . . 0*14 



Cara. 


Crane 


Oz. 


Oz. 


06 . 


— 


0*07 . , 


_ 


0*02 . . 


— 


0*04 . 





0-04 . 


— 


0*04 . , 


0*06 


1*03 . 


2-00 


0*10 . 


0*37 


0-04 . 


— 


0-02 . 


— 


0*02 . 


. — 


0*12 . 





0*10 . 


— 


006 . 





0*16 . 


— 



XLIV. — ^NoTEB ON Animal Mechanics. By the Rev. Samxtel Haughton, 
M. D., PeUow of Trinity CoUege, Dublin. 

[Bead before the Royal Irish Academy, April 23, 1866.] 

XYIII. — On the Comparative Mtologt op certain Ruminants. 

In the following comparisons of the xnnscles of Ruminants I have made 
the Indian G-oat the standard ; the other animals examined being the 
Virginian Deer, the Nylghau, and ITapu Deer of Java. 



A. — Muscles of the Hind Limb. 



Goat. 

Oz. 

1. Sartoriut,* 0*11 

2. Tensor vag. femoris, . , 0*42 
S. Psoas magnue, .... 0*97 

4. Itiacus, ....',. 0*26 
[^Psoas parvus"], . , . , 0*16 

5. Pectinaus, — 



Deer. 
Qz. 

l-25\ 
4*25/ 
7-60 
2-60 
1-75 
2-25 



Napu. 

Oz. 

0*13 



37 
06 
04 
03 



"* The teres major arises from the spinous processes of the lower dorsal vertebrae, and crosses the 
lower extremity of the scapula, to be inserted by a fiat tendon into its usual place in the humerus. 

" A slip ftom the upper edge of this muscle joins the wingfolder {extensor i>Ucoe alaris Carua). 

** lliis muscle takes its origin from the acromion, and is inserted into the wrist, acting directly as 
a folder of the wing. 

V Arises firom the tip of the acromion, and is inserted into the top of the humerus, inside the pec- 
toral ridge. 

*i Origin, from the portion of the scapula adjoining the acromion; insertion into the outer side of 
the pectoral ridge of the humerus ; rotates the arm powerfully outwards. 

' Arise from the lower two-thirds of the outer side of the scapula. 

*■ The sartorius in the Goat has a double oriKin— 

a. From the anterior edge of the pubis, close to the acetabulum. 

b. From the anterior superior crest of the ilium, by finscia. 
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6. Adductor brevity .... 

7. Adductor longua^ . . . 

8. Adductor maffnus, ) ^ 

9. Semimembranosus^ ) 

10. SemitendinosuSf 

11. Obturator externus^ . . 

12. QuadratuM femoris, . . 

13. Obturator intemua, &c.,« 

14. GluttBus maximus, ) ^ 
XH, 'Biceps femorisy . . j * 

16. GlutcBus mediusj . ; . 

17. Glutaus minimus,' . . . 

18. GlutiBus quartua (iliocap.^j* 

19. Gracilis,^ 

20. Rectus femoria, .... 

21. Vastus extemuM (a), . . 

22. Vastus extemus (b), . . 

23. Vastus internum (a), , , 

24. Vastus intemus (b)\ . . 

25. Crurausj &c., .... 



Goat, 

Oz. 
0-41 
1-28 

1-19 

0-43 
0-48 
012 
0-17 

1-86 



11 
50 
29 
40 
15 
85 
28 
36 
29 



Dker. 
Oz. 



28-60 
9-25 



36;6 

10-0 

1-75 

100 

4-60 

10-60 

11-75 

4-26 

2-75 



Napu. 

Oa. 
0-05 



0-66 
13 

0-03 

0-59 

0-19 
0-06 
0-04 
0-08 



Ze^ of Goat, 



26. Gastroenemidosolaua, • 

27. Platktari$^E 

28. Poplitaus, , 

29. Flexor digitorum longus, 
80. Flexor hallucis longus,^ . 



Oz. 
0-92 
0-06 
0-16 
0-25 
0-04 



02, 



^l. Tibialis anticus,^ ..... 0*22 

32. Extensor digitorum communis,^ 0-09 

S3. PeroncRus longus, ' 04 

34. Ptfro«<Ptt«6rm«, ..... 0-08 



B. — Muscles of the Fore Limh in the Goat, 

Oz.Av. 
1. Trapezius scapularis, 0-35 

Origin ; from the cervical vertebrae (4 - 7) ; and from the dorsal 
(1-4). 

Insertion ; into the spine of the scapula ; separable with difficulty 
from the next. 



^ These muscles are combined in their mnsciilar portion Into one fleshy mass In the Goat, Deer. 
Nrlgliau, and little Napu ; but retain their characteristic insertions into the whole length of the back 
01 the femur, and into the top of the tibia and fascia of knee joint. 

* The anterior border of the gemeUiioina the posterior border of the ittocapsuktris. 

« The gl, max. and biceps fern, form one muscle, having the double origin. In the Goat the inser- 
tion is into the fascia of the thigh below the trochanter, and one^tbh'd down the outer side of the leg; 
in the Deer and Nylghau the portion with glutseal origin has bicipital insertion, and the portion with 
bicipital origin is inserted into the fascia of the hmer side of the knee ; in the Napu the origin of these 
muscles is covered by the sacral fascia, which, with the lumbar, is converted partially into a bony 
covering; the insertion is into the fascia of the knee joint, and down the whole outer side of the 1^ 
as for as the os ealcis. 

« The gl min. and gl. quartus form one muscle in the Nylghau. 

* Inserted with the semitendinostis into the upper third of the leg. 

s The plantaris is represented by a muscular slip from the back of the top of fibula, 
b This little muscle takes its origin from the tibia, just below the popUtceuSj and is inserted at half 
an inch below the heel into the tendon of the common flexor. 

* The tibidUs antieua arises from the anterior curved surface of the tibia, and by a round tendon, 
common to it with the extensor digitorum longus^ from the anterior surface of the outer condyle, in- 
side the knee joint. 
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Oz. Av. 

2. Trapmus {clavicularis), {Humeramastoideus)^ .... 0*77 
Origin ; from the mastoid process and fascia covering the second 

vertebra. 

Insertion; into the fascia of No. 1, covering the anterior portion of 
the spine of the scapula, passing downwards (as external deltoid) into 
the fascia covering the biceps, and finally inserted by common tendon 
with biceps into the forearm. 

3. Bhomhoideus, , 0*31 

Including an accessory slip jfrom the fourth cervical 

4. Serratm magnua, 2*73 

5. Teres majoTy 0*23 

6. Latissimus dorsi, 0*43 

There is also a latissimus dorsi superficialis, part of the panniculus 
camosus, which extends from the border of the true lat dorsi et pecto- 
raits major f partly covering both these muscles, and is inserted into the 
fascia of the back of the humerus, both on the inner and on the outer 
side, and into the elbow joint. 

7. Suhseapularis, 0*59 

8. Pectoralis minor, 0*82 

9. Pectoralis major, 0*51 

Inserted into the fascia binding down the biceps^ and into the near end 
of the ulna. 

10. Coraeobraehialis, 0*07 

11. Deltoidetcs extemus, 0*13 

Lies under the humeromastoid. 

12. Supraspinatus, 1*72 

13. Infraspinatus, 1*34 

14. Teres minor, 0*09 

Arises from the middle of the lower border of the scapula, and is in- 
serted into the fascia covering the outer head of the triceps, 

lb. Infraspinatus secundus, 0*12 

This muscle is analogous to the glutaem quinfus of the hind limb, 
found in the Kangaroo. 

Origin ; from the anterior third of the lower border of the scapula. 

Insertion ; into the greater tuberosity of the humerus, below the 
tendon of the infraspinatus, to which it seems related, as the iliocapsu- 
laris {gl, quartus) is to the gl, minimus. 
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O2. Ay. 

16. Biceps humeri, 0*32 

Inserted partiy into the front of the bone of the forearm, to which 

it gives a direct lift, and partly by a tendon winding in a groove ronnd 
it, being inserted into its inner and under surface. 

17. Braehums {exiemm), 0*26 

Its tendon crosses the tendon of biceps, and is inserted on the inner 

and under side of the bone of the forearm, below the insertion of the 
biceps. 

18. Triceps, 198 

Has a fourth head, from latissimus dorsi, 

19. Anconam, 0*16 

20. Flexor carpi ulnaris, 0*11 

Inserted into the near end of cannon bone by a common tendon with 
extensor carpi idnaris. 

21. Flexor carpi radialis, 007 

Origin ; from the inner condyle. 

Inserted into the near and inner end of the caimon bone by a tendon 
passing through a groove in the wrist, inside that of the flexor pro-' 
fundtis. 

22. Flexor digitorum subUmis^ 0*22 

23. Flexor digitorum profundus, 0*48 

24. Supinator radii longus, 0*32 

Inserted into the back of near end of cannon bone. 

25. Extensor carpi radialis, 0'05 

Distributed to the back of ungual phalanx of the outer toe, and by 

fascia to the inner toe. 

26. Extensor digitorum communis, 0*09 

Distributed equally to both toes. 

27. Extensor carpi ulnaris, 0'83 

This important muscle, as in the Bhinoceros, actually flexes the 

wrist, though it represents the ulnar extensor ; it is inserted by two 
tendons (of which one is (iommon \^ ^e flsxor carpi ulna/ris) into the 
near end and inner side of the cannon bone. It takes its origin by a 
round tendon from the front of the outer condyle, inside the elbow joint, 
like the tibialis anticus and extensor digitorum pedis, 

2S. Extensor ossis metaearpi poinds, 0*03 

Arises from the ulna and interosseous membrane ; and is inserted prin* 
cipally into the back of the phalanx of the inner toe. 

VOL. VI — D. Q, J. s. 2 T 
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XLV — On some Indented Bones of the Ceews Megaceeos, found 
NEAB Lough Gue, Co. Limeeick. By A. Caete, M. D., F. L. S. 

(Plate Y.) 
[Read before the Royal Geological Society of Ireland, Mareh 8, 186^r] 

It will be in the recollection of most of the Fellows that Mr. Jukes on 
a former occasion (December 9, 1863) laid before the Society a paper on 
a subject similar to that which I now have the honour to bring under 
your notice. The bones exhibited by Mr. Jukes were discovered under- 
neath a bog, near the village of Legan, in the county of Longford; and 
in his paper he gave an accurate geological description of the locality 
where those remains were found. It will be remembered that in tiiis 
case the bones were not seen in actual contact with each other in situ 
by Mr. Foot ; and this part of the evidence rests on the testimony of 
Mr. Shaw, the owner of the ground. 

My attenti(m having been called to this interesting subject by Mr. 
Jukes* communication, in the course of the autumn of last year I had an 
opportunity of inquiring of Mr. William Hinchy, of Limerick — a man 
who has had great experience in finding and collecting the remains not 
only of the Megaceros, but of other sub-fossil animals, and who happened 
to be at that time in town, whether he had ever noticed such marks as 
formed the subject of discussion at the Society. He at once informed 
me that he had frequently seen such marks, but had never paid any 
special attention to them. I then requested him to send me up any 
marked bones which he might be fortunate enough to discover. Ac- 
cordingly, I have received from him the specimens which are now laid 
on the table, and which consist of the following — ^viz., right humerus, 
right radius and ulna, right cannon or metatarsal bone, left radius and 
uhia, ditto tibia, ditto cannon or metatarsal, ditto calcis, and the palm of 
the left horn, indented or marked in two places. 

I have received some informadion from my friend. Dr. Samuel 
Bennett, of Bruff, who was present on the day on which the marked 
bones were found. He says, in a letter, dated the 28th of February, 
1865 : — " The place where the large heads have been found was at one 
time, I presume, a forest, as within the memory of the oldest inhabit- 
ants large ash trees have been cut down on the lands, and no doubt 
bog deal was found in the cutting of the turf. I am told that the sur- 
face of this place was covered with bog to a depth of some forty or fifty 
feet ; and within the last forty years a depth of ten or twelve feet of 
bog was cut away, leaving the surface now on a level with the sur- 
rounding land. Slrange to say, the deers* horns are stUl to be found 
from four to five feet or more below the present level. In some places 
the springs are so pressing on the workmen, that they are obliged to give 
up the work. At one side of this bog — no longer to be called so, as the 
place is covered with coarse grass in summer, and with water in winter — 
there are three hills, not very high — one called Knock BuUog, the se- 
cond called Knock Strahane, and the third called Moohane." 
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The piece of ground where the bones were found is situated, as I 
learn from Dr. Bennett, on the left bank of the River Camoge, about 
one mile from Lough Gur, and is close to the ruined castle nearKilcul- 
lane House, townland of Kilcullane, parish of Herbertstown. It is about 
three-quarters of a mile long, and about three hundred yards wide. I 
learn from Mr. Hinehy that between August 15th and October 10th, 
1864, twenty heads were found in this place; and about twenty-five 
years ago thirty or forty more were found in the same locality by those 
who were employed by Mr, John Abel, of Limerick, to search for them. 
The heads are discovered by probing the ground with a long iron rod, 
in a manner similar to that by which bogwood is found. Hinehy has 
found three in one hole from twenty to twenty-five feet in diameter, 
and I have further received from him some additional information relat- 
ing to the position of the bones. He says that the marl in the district 
is very firm, cutting like cheese, and of a lightish colour. The head was 
foxmd some four or five feet under the surface, and three feet in the marl, 
very firmly fixed. One foot of the top is composed of earthy stuff, with 
turf mould, on which coarse grass grows ; the other four feet are rich 
marl ; and underneath is a "bluish tough stuff,'* out of which you could 
scarcely pull the horns without damaging them. The head was found 
100 feet from the foot of Knock Bullog, a hill about 250 feet high above 
the level of the bog. The place was quite dry and firm last summer ; 
and Hinehy says that, though covered with water in winter, it dries 
and cracks very much by shrinkage in summer. 

The first bone I shall call your attention to is the left metatarsal, or 
cannon bone, on the upper and outer surface of which there is a small, 
oval, highly polished depression, caused by the loss of the osseous tissue. 
The long axis of this, which is about one inch in length, corresponds to 
the long axis of the bone ; its short axis, which is about ,^ of an inch, 
corresponds to its transverse diameter. The surface of this oval de- 
pression is concave in its long, and convex in its short axis. On the in- 
ner and lower fourth of the left tibia there is a similar oval highly 
polished mark or depression, with loss of bony substance ; its long axis 
is inclined at an angle of about 45° to that of the shaft of the bone, its 
surface being convex in this direction. The short axis of this depres- 
sion is also inclined, at an angle of about 45°, to the long axis of the 
bone, and its surface is concave. When these two depressions are 
brought into contact, they mutually fit into each other, the concave sur- 
face of one corresponding to the convex surface of the other. These 
bones, it would appear, lay across each other at an angle of about 45°, 
On the inner and upper third of the left radius there is a long oval 
highly polished mark with loss of osseous substance ; it is two inches 
long by -^^ of an inch wide, its long axis running at an angle of about 
30° to* the long axis of the bone, and on the inner and upper third of 
the right metatarsal bone there is a similar highly polished depression, 
which fits accurately the depression on the left radius. On the upper, 
outer, and posterior aspect of the same metatarsal bone, the ridge which 
forms the external boundary of the groove for the tendons is worn into 
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a concavity from above downwards for the distance of about 2^ inches^ 
and is highly polished ; this surface fits accurately into a cut or groove 
which is situated on the inner surface of the left os calcis, the cut b^g 
about 2^ inches long by i^^ of an inch wide, being convex in its long and 
concave in its short diameter. 

The most remarkable of all, and that which throws the greatest light, 
if it does not indeed solve this interesting question, is the indentation, or 
cut, to speak more truly, on the outer and upper surface of ihe right radius 
and ulna (Plate V., Pig. 2) ; the former is deeply worn away, nearly expos- 
sing its medullary canal ; it is scored as if by the action of a rope playing 
over and Setting it ; the ulna is in a similar state. These surfaces are 
not, like the others, polished, but present a rather roughened appearance, 
as if they had been in contact with a substance composed of different 
densities. These two bones were discovered m situ, imbeMided in a deep cut 
in the posterior edge of the palm of the left antler, into which they fit. 
(Plate v., Fig. 1 ). The right humerus on its inner, upper, and posterior as- 
pect, just beneath the head of the bone, iA deeply cut into, so deep that the 
medullary canal is exposed ; this cut, like that on the radius and ulna, is 
not polished, but rough, in consequence of its cancelated structure being 
exposed. This bone, when in sitn, was found in contact with the pos- 
terior and most distant tine of the left antler, a portion of which, about 
six inches long, it had severed from its connexion with the pahn. 

During the discussion which followed Mr. Jukes* paper I ventured 
to express the opinion that the phenomena were produced by the action 
of pressure and friction, and not by the former alone ; and I apprehend 
that the explanation I then gave is fully borne out by the specimens now 
before you. The roughened state of the radius and ulna, before alluded 
to, was evidently produced by the unequal (Jensity of the cancelated struc- 
ture of the horn acting on the surface of these bones through ihe medium 
of the fine particles of sand that enter into the composition of the marly 
bed in which they lay — ^the opposed surfaces of the bones, with the aid 
of the interposed sand, grinding each other away by the perhaps slow 
but long-continued motion of the surrounding boggy ground, which 
latter during the summer months contracts and sinks considerably, 
from the drying up of the soil producing a downward motion of the 
mass, whilst its upward motion is produced by the expansive force of 
cold and moisture during the winter seasoif. This simple mechanical 
process of an alternate up and down motion will, I am inclined to think, 
fully explain the phenomena. 



Dr. Carte then showed how accurately the hones fitted into the groovesi and how 
parts of them were polished. He said that in a former discussion upon a paper hy Pro- 
fessor Jukes relating to hones of the Cervusmegacerot found under drcumstanceswnilar 
to the present, the differences of opinion resolved themselves into three theories : — Mr. 
Jukes held that the abrasions were produced by simple pressure, and that there had been 
no such thing as friction ; another theory was, that the marks were actually produced 
by the liand of man ; the tidrd theory was, that they were the result of the friction of 
the bones lying upon one another, that friction having been produced by motion for 
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ivtiieh it was not easy to assign a eaiue. The last was the dootiine that he himialf 
broachedi and he thoaght he would be able to show that his ymw wae borne oat in a 
▼eiy remarkable manner by the specimens now before ihem. 

Dr. Battersby — Were the b<me8 found lying dose upon the horns in the Way yon 
have described? 

Dr. Carte — Quite so. The man sent them up as he got them in the beg, tm^rlrinQ 
the diffoent parts which were in eontact. 

Professor Jukes said they must all be excessively obliged to Dr. Carte for these in- 
teresting specimens. It was evident that as the animal died, the bones in question Mi 
in a confused mass to the bottom of some lake or water, and that lying upon one another 
they got abraded in the way that was seen. In the former discussion his sole point was 
that the marks could not have been produced by the hand of man, and that therefore 
the specimens then adduced could not be pointed to as evidence of the existence in Ire- 
land of man contemporaneously with the Cervus megaeero: They knew that nan did 
exist contemporaneously with that animal in England ; and then arose the geological 
question, was Irelaud at that time already separated from England and the Continent ? 
Was the great plain which formerly connected the British Islands with the Continent 
already worn away, or bad man already crossed over from England to Ireland? They 
knew that man existed in England probably before England was separated from the 
Continent. There was little difference between Dr. Carte and himself as to the exact 
cause of the indentations. Dr. Carte*s idea wae, that a little motion of the bones took 
place, and (hat fHction was the consequence. For his part, he would be glad to be able to 
conclude that there had been friction ; but the posaibillty of it seemed taken away \^ the 
facts stated in the paper, that the marl was like cheese, with clay and stones underneath it, 
and that the bones were so firmly imbedded in the marl that it waa difficult to get the 
YxGOM out without breaking them. It was difficult -to conceive what motion there could 
have been with sixty feet of turf over the marl ; but that was a physical question, on 
which he^gave no opinion. The Knight of Kerry had suggested to him that great 
storms might have given a tremulous motion to the bog, which might have been trans- 
mitted downwards. Dr. Carte misunderstood him as to one point. He by no moans 
supposed that the marks were caused merely by squeezing or pressure. What he did 
suggest was, that the parts squeezed might have been dissolved, and altogether re- 
moved. It was, satisfaotory, however, with regard to the preeent apectmens, that 
they did not for a moment admit the poflsibility of the indentations having been caused 
by the hand of man. 

Dr. Frazer observed that at present red deer, in their search for food, often ran one 
after another into bogholes, and were smothered ; and that there might have been 
marshy ground and a Take in this locality when these animals had lived there — perhaps 
three or four feet of marl, and a hdKe above it^into which the animals bad fallen, and 
were drowned. 

Mr. Scott observed that Hinchy, who had found the bones, had great experience in 
the discovery of specimens of the Megaceros ; and that, when his attention had been 
directed to the circumstance that bones of this animal frequently exhibited markings, he 
at once said that he had often seeii bones marked by lying together in the ground. He 
accordingly sent up the specimens now exhibited, and which were seen in situ not only 
by himself, but by Dr. Bennett, the gentleman who was with him on that day. It was 
certainly very remarkable that so many (upwards of seventy) heads had been dis- 
covered in so small a space within the last thirty years, and it appeared that there were 
stin a good many left there. 

Mr. Bolton was of opinion that the indentations had been caused by friction, result- 
ing from motion of the bones against each other. He had seen the bough of a tree 
which was acted on by another piece of wood in water, in which there was a very 
slight motion, almost cut in two in a couple of days. The small, fine, sharp particles 
of the marl, getting between the bones, would have aided the process very much. 

Captain Hutton observed that, as the two bones had cut into the antler in directions 
not parallel to each other, it was evident that no lateral motion of the antler could have 
taken place ; and it was difficult to conceive any movement of the marl, or superjacent 
bog, which would give the two bones motions in different directions ; and, as one of the 



312 THB DUBLIK QUAETEBLY JOUENiX OF 8CIEKCB. 

bones appeared to ha7e cat its way up, and the other down, it seemed to him that the 
markings most be due either to simple pressure, or to a slight vertical movement. 

The Chairman was of opinion that, in the case of the bones from Legans, where the 
bones fell at first, there was then an open lake, without any bog or peat whatever near. 
The existing bed of marl in which they had been discovered was formed by the shells 
and dehrU of the animals that lived in the lake, and must have taken hundreds of years 
to accumulate. It was now covered by forty or fifty feet of bog, which extended for 
miles in every direction ; and the subsequent formation of that bog must have taken 
even thousands of years. Portions of the bones in question which had projected into 
the peat rotted away ; and the circumstance of their having been imbedded in the marl 
was what preserv^ the rest. He thought that pressure was the likeliest way of 
accounting for the indentations. 

Dr. Macalister said, the great objection to the theory of pressure was that it would 
have shown the fibres of the bones bent, and not cut, as they appeared to have been. 
The polishing might be due to the fine particles of marl ; but, if the latter had assisted in 
the cutting, the indentations and the bones corresponding to them would not fit as they 
did. 

Captain Button said that, although a bog might shake at the top, there would be 
very little motion beneath its surface. It was well known that in a gale of wind the 
sea is quite still at eight or ten fathoms beneath the surface. 

Mr. Gk)od was decidedly in favour of the friction theory. The smallest motion in 
water causing friction, suppose of a broken mast or spar, against the side of a ship, 
would rapidly produce a cutting, the edges of which would be rough and jagged, or 
quite fine and smooth, according as the wood acted on was soft or hard. 

Dr. Bennett observed, that what had been adduced at this meeting seemed to exclude 
the supposition of human hands having produced the indentations. He believed that, 
whatever was the force that did so, it must have been in action up to the very day the 
bones were found. He did not believe that such beautifully-polished surfaces as the 
bones exhibited could have been produced in a place saturate with water, and exposed 
to the deposit of mineral salts. There was no evidence that the bones were ever under 
running water. The only point that he referred to in last year's discussion was the 
supposition that the markings in the bones then exhibited were the result of disease. 
Dr. Carte's present specimens excluded that supposition altogether. 

Mr. Brownrigg observed that the motion of the bones, while in the soft marl, might 
have been owing to variation in the weight of water over it, caused by the alternate 
floods of winter and droughts of summer, which would have produced successive com- 
pressions and relaxings. This action, going on for an immense number of years, might 
have been adequate to the production of the effects. 

Dr. Carte replied briefly, sajring that the gentlemen who had taken part in the dis- 
cussion had answered each other, so that there was little left for him to say, excepting 
to express his satisfaction that the specimens which he submitted to them had given 
rise to so animated a discussion.* 



» ** There is another cotutant ' np and down* motion nearly in aU bogs, consequent upon the least 
Tibration arising either from passing weights shaking the ground, storm, or anjr wind agitating trees 
or other objeets upon the surface. It is always ' up and down ;' for, the layers of the peat being ho- 
rizontal, it is evident that the least disturbance produces motion in a line vertical to the planes of the 
layers only; and, indeed, I believe more of the density of the bottom layers of bogs is due to this 
constant percussive action driving the moisture to the surface than to the mere superincumbent 
weight of bog. This motion is easfly perceived when driving over a bog road. 

TV • HASTB, U. £• 
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DUNDRUM METEORITE. 




End View of the Dundrum Metkobitb (12th August, 1865), showing the straight lines of the 
Crust, along the edges of Pjiuroid. 
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TO ILLUSTRATE MR. KINAHAN'S PAPER ON THE FOLIATION IN THE GNEISS AND SCHIST OF 
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a Homenis in situ. 

b Radius and Ulna in situ. 

f/ RadioB and Ulna turned, so as to show indentation. 

f/' Cut in Antler, into which 1/ fitted. 
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